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LISHING OFFICE, 8.0. 


Le 


“LONDON: PUB 

| inclusive, in Great Britain, 19s. 

* India, &eo.), 258. D. Vas Street, and Wi, Wexren Street. 
i | Madame Vauvu J. Borvaat, Librairie Etrangère, 32, Bue de la Banque. Breurs : À, Asus & Co.,5, Unter den Linden. 
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ELECTRIC LIGHT. 


| CENTRAL STATIONS 

LE q | FITTHD COMPLETE 

INCANDESCENT OR ARC LIGHTING 
| .ON BITHER THE ALTERNATING OR DIRECT CURRENT 


MAKERS OF THE 


ALTERNATING AND DIRECT CURRENT 


=ROCKIM-PALL PATENT ARC LAMP. 


or RUBBER CABLES AND BROOKSS PATENT 
GROUND pias WITH LIQUID INSULATION. 


+ 


Patentees of the aid Insulator for Owerhead Wives. 


CONTRACTORS FOR COMPLETE CENTRAL STATIONS 


The Metropolitan Electric Company: 


The Keswick Electric Light Company, Limited, 
amd 
The Hong-Kong Electric Company, Limited, including 


Strect Arc Lighting and Pumping by Electricity. 


DOHNSON & PHILLIPS, 


ENGINEBERS AND. ELECTRICIANS, 


BA UNION COURT, OLD BROAD STREET, LONDON, E.C. 


Works Wharf: CHARLTON, KENT. 
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SILVER MEDAL, 


Wire and Tape of all ESS 


Sines for Electrical par: 


poses, 
af 
Speciallyinsulated 
Electric Leads 


Maltt h - 
# ‘ 
à 
yer 


ve Yor, the 
Systeme, 


INTERNATIONAL ELECTRIC EXHIBITION, 


| mn international Inventions Exhibition, 1885, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and Wire, 


MANUFACTURE ES 
(By Patent 


Flexible Wires for 

Double Concentrts 

ile Light for 

Ship Work, 

classes of Aerial and 
Cables. to 
Specification, 

Special 
Cables for the Telephaigs 
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Oentraetors to H.M. Postmnster- General the Indian Government, the principal Railway, Telephone. and Electric Light Gompasiae. 
RTS BY PATENT PROGESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES. 
‘@lover’s Patent Covered High-Conductivity Copper Wire for Aérial Linge. 


covers Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Undergromd Work 


“THOROUGHLY EXSULATED ANTI-INDUCTION TELEPHONE UP TO ONE WIREN, 


-Glectrical Wire and Cable Makers, 


1866, 


Bridgewater Street Iron Works. 
Salford Electric Wire Works,  — © 
Springfield Lane Cable Works. : 


WORKS 1 


LONDON: 10, HATTON GARDEN, 


WROT IRON! 
OR STEEL |. 


< 


TT 


BOILER TUBES | 


N for ELECTRICAL CONDUCTORS: PLAIN ox GALVANIZED) 


JOSEPH 


79,000 ) MILES "ALREADY. RUN 


Numberof Miles ever run in 
Country by Accumulator 


DAILY AVERAGE. 


on the Barking for the 
NORTH METROPOLITAN 


| TRAMWAYS COMPANY, Ltd. . 


‘Beery one should see these Cars. Certain to supplant horse and every other 
“feo of traction. Full Particulars from the SECRETARY, 
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Oil Refiners, | 
36, SOUTHWARK STREET, 


LONDON. 
Works :—EWER STREET, 


TELEPHONE No. 37%. 


_ ONLY OIL used last three years by the largest | 2 
Electric Installations in London, | | 
Samples sent on application, 


1 


Price 2s. 9d.per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


 SHAFTING, ENGINES, 
| For use on Dynamos and 
AND GENERAL PURPOSES. ago, High-Speed Engines. 


FREDERICK 


CALEDONIA WORES, HALIFAX. 
Contractors to Der Majesty's Government & Railway Companies 


BEST REFINED THLAPHONH WIRE. | 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY :—TELEGRAPH WIRE, TO ALL -SPECIFICAT IONS. 


COPPER WIRE, hard drawn, WINE. inte WIRE and TAPE for 
Lightning Conductors, &o. WIRE all pe. 
GALVANISED HARD STEEL STRAND Mechanical 


ey WIGGINS & SONS, “5 lancems #0. LONDON, M | C, A. | 
MICA MERCHANTS, [Telephone No. 2248. 
Manufacturers of Mica Goods fer Philssophical and À LL purposes. ; 


CONTRACTORS TO HER MAJESTY'S 


head, NEW AND OHEAP PATENT LAW. 
M | PATENT OFFICE. Wm. M. FOXCROFT 


(Successor to the late W. Foscroft, also F. Lucas), 


E. GARDNER, | 
166, FLEET STREET, Telegraph and Tele Case Manuf 
iT, oO TO 1: 36, PEROIVAL STREET AND 9, SMITH STREET, 
& Co. CLERKENWELL, LONDON, E.C. 
(Ofices-PEROIVAL STREET). | 
| | Pamphlet of Costs Gratis, | | | | 
he q Thirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
i Photometer, Telephone Cases, Battery Boxes, &c., &c. 


| ional Protection (9 months 
£16 16s. | 
| | 
_IVORY LETTERING BY PATENTED PROCESS. | 
_Hadres Tablets. | PERMANENT PERFECT LETTERINGONIVORY =| 
IwWORY FOR ALL SCIENTIFIC AND MERCANTIL PURPOSES. | 
Switch-Board Supplied to H.M. Government Offices, and the Principal Electric, Telegraph, X 
X Labels. | . Telephone, and Gas Engineers and Railway Companies in the Kingdom. s 
ENDOLITHIC IVORY Co., Ltd., Pomone Bigs. Fore St, B.C 
Lettered & Figured (Adjoining Moorgate Street Station", 3629 
for all purposes. Telephone No. 21. 
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SILVER MEDAL, INTERNATIONAL. ELECTRIC EXHIBITION, 1889 
_ baternational Inventions Exhibition, 1885, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and Wire, | 
MANUFACTURERS 


Silk and Cotton Covered ancy Silk Covered 
Wire and Tape of READS be CABLES: 
Specially insulated 
Light Leads 
Systems. | Cables for the Telaphane. 
Gontractors to H.M. Postmaster-General the Indian Government, the principal Railway, Telephone. and Blectric Light Gem Companies 
_ MANUFAUTURERS, BY PATENT PROGESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES 
_ | Glover’s Patent Covered High-Conductivity Copper Wire for Aérial Lines. 


Glover's Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground Wome 


“THOROUGHLY ANTL-DVDUOTION TELEPHONE CABLES UP TO ONE HUNDRED WIRES 


“WALTER T. GLOVER & CO, 


Glectrical Wire and Cable Makers, : 
“as | SALFORD, MANCHESTER. | 1 


| Bridgewater Street Iron Works. :) | 
WORKS :— Salford. Electric Wire Works, . 
Springfield Lane Cablé Works. :: 


LONDON: 10, HATTON. GARDEN, E.C. 


All classes of Aerial ang 
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WROT IRON! 
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BOILER TUBES 7 


| HK La | | AND FITTINGS. 1 
for ELECTRICAL Cl CONDUCTORS. PLAIN on GALVANIZED] 


JOSEPH 


DAILY 
8300 miles. 


ee on the Barking Rd. E., for the 
NORTH METROPOLITAN | 


‘Bvery one should see these Cars. Certain to supplant horse and every other D 
form of traction. Full Particulars from the SECRETARY, EB . 
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19 000 MILES ALREADY RUN 


GAS.STEAM WATER! 
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Oil Refiners, 
36, SOUTHWARK STREET, 


LONDON. 
Works —EWER STREET, 


TELEPHONE No. 474, 


ONLY OIL used last three years by the largest | 
Electric Installations in London, | 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL sOLiciTeD. 


Price 2s. 9d.per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


 SHAFTING, ENGINES, 
AND GENERAL PURPOSES. yz 


For use on ‘Dynamos and 
High-Speed Engines. 


FREDERICK 


CALEDONIA WORES, HALIFAX. 
Contractors to Der Majesty's Government & Railway Companies 


BEST REFINED WIRE. 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY :—TELEGRAPH WIRE, TO ALL . ‘SPECIFICATIONS. 


COPPER WIRE, hard drawn, omens ty—long lengths. ee ae WIRE and TAPE for 
Lightning Conductors, &c. , all sizes for WIRE all kinds. 


1354 4 


F. WIGGINS & SONS, LONDON, 


[ Telephone No. 2248. 


CONTRACTORS TO HER MAJESTY’S 


Manufacturers of Mica Goods for Philosophical and ALL parpenes. 
GOVERNMENT. 


MIC 


sd. NEW AND OHEAP PATENT LAW. 
| PATENT OFFICE. 
GARDNER, 


166, FLEET STREET, 
O WN. 


SUCCESSOR TO 
Mesers. 2 Brooman & Co. 


: Pamphlet of Cos of Costs Gratis, 


Provisional Protection (9 months 
= £4 4s. Full Patent (4 years 
516 16s. 


GALVANISED STEEL STRAND for Mechanical ‘Telephones, 


Wm. M. FOXCROFT 
(Successor to the late W. Foscroft, also F. Lucas), . 


Telegraph and Telephone Case Manufacturer, 


~ 36, PEROIVAL STREET AND 9, SMITH STREET, | 


CLERKENWELL, LONDON, E.C. 
(Offices-PEROIVAL STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, &c., &c. 


PRIZS MEDALS, LONDON, 181; PARIS, 191 201 


 IVORY 
Address Tablets. 


LETTERING BY PATENTED PROCESS. 


IWORWY 
Switch-Board 
Labels. 


IVORY 


Tablets. 
Lettered & Figured 
for all purposes. 


PERMANENTE PERFECT LETTERING ON1VORY 


FOR ALL SCIENTIFIC AND MERCANTILE PURPOSES. 


Supplied to H.M. Government Offices, and the Principal Electric, Telegraph, X 
. Telephone, and Gas Engineers and Railway Companies in the Kingdom. 
THE 


IYORY Co., Ltd., Pomona Bldgs, Fore St, E. 


(Adjoining Moorgate Street Station", 
Telephone No. aie 
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| LIMITED. 


thon Wonns, LINCOLN LON DON 20, Buoas. Row, 


MANUFACTURERS OF 
CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 


LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 
FOR HIGH WORKING PRESSURES. | | - 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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THE FOREIGN & COLONIAL 


4 GREAT WINCHESTER STREET, LONDON. 


Accumu LATORS 


Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, D > 
INDIA, CEYLON, &c., and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARK, 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


NOTICE. | 


This Company owns the Letters Patent, granted 

in the above Countries to Faure, Sellon, Volckmar 

and others for the construction of SECONDARY 

BATTERIES or ELECTRICAL ACCUMU- 

LATORS. 


Under these patents (amongst ‘other points) is 
covered the employment of spongy metallic lead, or 
of salts or oxides of lead in any way applied to or 
packed in interstices of or between lead plates, and 
the use of perfcrated, interstical, corrugated, 
roughened and indented plates of whatever shape. 


TRACTION CELL. 


LIGHTING CELL. 


ÉLECTRIC LIGHTING OF TOWNS AND: ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


5 Write for Price Lists of Storage Batteries, Dynamo-Electric Machinery and Accessories. 
| 


PATENT 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


UONIATUXE suHUSAUT POPIUMY 


GOLD MEDALS 
"LV 


1886; LIVERPOOL, 1886. 
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‘SOLE MAKERS: 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


[June 6, 1890, 


EZ AE. ITE Az, 
SOLE MANUFACTURERS UNDER LICENCE 


or 


FLETCHER’S WATCHMAN’S TELL-TALE 


(As largely used by the L.& N. W. Railway and other Companies), 


THE BLAKEY-EMMOTT DYNAMO. 


WARBURTON AND CROSSLEY’S RELAY. 


EDMONDSON'S CALCULATING MACHINE, 
Silver Medal, Inventions Exhibition. 


Buaetz.AN 


MANUFACTURERS OF 
ANNUNCIATORS, &c., 


Single Needle, Block and Morse Instruments, 
INSULATED WIRE, 


SEMAPHORE AND LIGHT REPEATERS 
ELECTRIC BELLS AND INDICATORS. 


NOTICE OF REMOVAL 


To New and more 
Extensive Works, 
where we have in- 
À creased facilities for 
D the manufacture of 
our well-known 
7 Motors & Dynamos. 
Au Enlarged and 
Revised Illustrated 
CATALOGUE will 

shortly be ready. 
2920 


CUTTRISS & CO., Electrical Works, Leeds. 


ARTHUR B. GILL & Co. 


Glectric Light and General Enginerrs, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS, 


Telegraphie Address: “TORQUE.” 2949 


A EE BON 
H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


WorRHKS:- BARNSLEY. 


Telegraphic Address:—“CARBON BARNSLEY.” 3398 


ELECTRIC WIRES. | 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bella, Telephones, Electric 

Lighting, &c., &c. | 


UNITED ELEOTRIO WIRE © Co. 


14a, Clerkenwell Green. London, E.C. 75 


LONDON 


GUARANTEED. 


£1 10s. t £6 


PER INSTRUMENT. 
3269 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire on 
Strand Covering, Lapping, Taping, , de., re 


ALSO FOR 


STRANDING AND MAKING CA EBL. ELSES OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. si 


H. THORPE, 


59, THEOBALWS ROAD, 
NDON. 


ENGINEERING DEPARTMENT, 
chine ‘work drawing, model, or gauge 


CASE WORES, 
5, PHŒNIX PLACE, 
OOLDBATH FIELDS, LONDON, W0, 


_ MANUFACTURERS OF 


BY MACHINERY 


EE TELEGRAPH, TELEPHONE, AUTOMATIC 


‘MAKERS OF 


“THE SCHANSCHIEFF PORTABLE BATTERY GASES. 


MAGNETO BELLS, SWITCH BOARDS, SWITCHES, 


BATTERIES OF ALL KINDS.” 


fl 


description of Cases 


* 
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APP Ss, ELECTRICAL INSTRUMENT MAKER 


INDUCTION COS. RESISTANCE COILS. 
| TRANSFORMERS. IRON RESISTANCES, SPECIAL 
| GALYANOMETERS. PATTERN. 
| INSTRUMENTS OF EXPERIMENTAL APPARATUS. 
| BVERY DESCRIPTION. MODELS FOR PATENTS. 
DYNAMOS. ELECTRIC LAMPS. 
MOTORS. LABORATORIES FITTED. 
STORAGE CELLS. SURVEYING & ASTRONOMICAL 
SWITCHBOARDS. INSTRUMENTS. 
ELECTRIC LIGHT NAUTICAL INSTRUMENTS. 
INSTALLATIONS. MATHEMATICAL INSTRUMENTS. 


— S762, 


SPEED 


FOR USE WITH 


Electrical Installations and with General Machinery. 


MANUFACTURED AND 
BY US FOR ALSO FOR MOST 
THE OF THE 
BRITISH ADMIRALTY CHIEF ELECTRICAL 
FOR ENGINEERS 
WAR VESSELS. = HERE AND ABROAD. 
SOLE MAKERS, _ Diameter of Dial, 8 in.; Diameter of Pulley; 4in. Price £8. ome 


W. T. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No. 17%. WORKS :—NORTH WOOLWICH. 


Manufacturers of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, 


Silk Covered Wire, 


FLEZXIBLE 
AND 


ELECTRIO LIGHT CABLES. 


| 1 | | | 
| 
5 
| 
| 
| 
?% DYNAMO WIRE & | 
L TELEGRAPH. TORPEDO. 
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BES WIRE 


| 6, 


PHOSPHOR BRONZE 
CASTINGS, . OA 


Phosphor Bronze 
for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
other wearing parts 
of Machinery 


87, Street, London, S.E. 


| | BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF our PATENT RIGHTS, | 


FUEL 
APPLIED STEAM BOILERS, 


| | E. GREEN & SON, EG, : 
| 14, ST. ANN’S SQUARE, Da 
MANCHESTER. 


Wire of Great Tensile Strength | 
and High Conductivity for Teepe | 


| 


Ele 
= 
| 
| Patent ent Siliciom | | 
| | | Accumt 
Brone and Silicium Copper | À | * 
ee PHOSPHOR — are La 
| 5 AR) si 
| | D: 
| a DURO METAL & and Telegraph Lines & other | 
SOLE PROPRIETORS y | purposes. 
| Df the British and Colonial Patents, ] | 
PHOSPHOR BRONZE C0. 
| 
| 
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& ‘Pare _A Licn + 
FiTTINGsS. 
ADOPTED BY 
PRINCIPAL | [A SWITCHES, CUT-OUTS, 
Electric Lright % P HOLDERS & OTHER 
CONTRAC DORMA ES razenose Of. 
— M Uri. AN CHESTER. 
INDEX TO ADVERTISEMENTS. 
The names of Advertisers, whose announcements are ordered for a series, are entered under 
but if repeated under other headings, 6a. Index free of charge 
Accamalators. pace Electrical Engi 
Foreign & Colonial E.P.S. D Telegraph Mfg. Co. P Sup. 2 nulnetering Electricians.— Cont. 
J. Stiff & Sons (Boxes only)... Western Electric Sup. 20 2 
Are Lamps. Westinghouse Electric Co. te Ross, Courtney & Co. ae 12 
J.H. Holmes& Co... ... Sup. 11 Woodhouse & Rawson United ... 11 Telegraph Mfg. Co.  .… Sup. 
Johnson & Phillips | Electric Light. 
Anglo-American Brush Co 10 Company  .… 
Simplex sde sé Sup. Bernstein Electric Lam 12 & Rawson eee 11 
Statter & Co... India-Rubber,G. P.&Tel. 8.00. Bup. 1 © 
Asbestos.— Bell’s Asbestos Co. 16, 17 Johnson & Phillips .. eee Mica.—F. Wiggins & Sons eee eee 3 
United Asbestos Co. ove bee ag Paris & Scott ... ove Motors.—Cuttriss & Co. 6 
Auctioneers and Valu omson-Houston ... ... Sup. 4 “4 
Wheatley Kirk, Price 11 Light Carbons. Co, 3 
ries. o-American BrushCorp. ... -10 
Indis-rubber, G.P. & Tel. Wks. Co. 20 = 
Johnson illi eee eee 1 e ec Le) Ld.(G Binswanger.) Sup. 10 Jensen & Philli 
ps (Wood and Iron). 1 
bo. Sup. 2 1 Joseph Aird (Wrought Iron and Steel). 2 
Ge Elec. Co., Ld.(G. Binswanger.) Sup. 10 | 
Genl. Elec. Co., Ld. @. Binswanger.) Sup. 10 Accessories Co... Wood & Co. ... | 
… Electrical Fittings Association Sup.18 | Cells.—J. Stif & Sons 
Belting.— Webb & Son Faraday & Son os 10 Pulleys, 
ns: Genl. E ec. Co. , Ld. (G. Binswanger.) Se. 10 eee eee eee 13 
Bollers.—Babcock & Wilcox Co. Rashleigh Phipps & Dawson ... 10 J. ose eee 
Books. B. Verity & eee eve 12 & Co. . tad Sup. 6 
Berly’s Electrical Directory Sup. 14 Walsall Electrical Co. ... ove 
Electrical Pocket Book ... Enamel.—Aspinall & Co. — & Farmer 
Gas d P 1 u y eee eee eee 10 
and Petroleum Engines Sup. 14 | Endolithie Ivory. Scaffolding.—W. Ebeli 
Cabinet Work.—Eclipse Works ... 6 Endolithic Ivory Co. … 3 | Schools 
W. M. Foxcroft 8 for Light. ‘Bohool < 
Castings.—Phosphor Bronze Co. ... 8 W. H. Bailey & & 
Chemicals. Browett, Lindley, & Co. Sup. 6 18 
Boor & Co. eee eee eee eee 15 Davey, P axman & Co. eee 200 10 Switches. 
Dynamos.—Bolling & Lowe ... Sup. 3 Greenwood and Batley .. =... 5 
Gülcher Electric Light & P. Co. 12 Marshall, Sons & Co.  … 15 “Geni. 
J. H. Holmes & Co. Sup. 11 John Musgrave & ‘ar … Sup. 2 | ec. Co., Ld.(G. Binswanger.) Sup. 10 
M. lmmisch... “= Up. 13 Priestman 8 Oil E a Sup. 7 e Walsall Electrical Co. eee eee 
+ Phillips eee eee ese Ransomes, Sims & Woodhouse & Rawson United 
Laurence, Paria & Scott . Robey & Co, iph Engineers. 
C. Oppermann eee eee Sup. 12 Ruston, Proctor & Co. eee eee 4 ohnson & Philli eee eee 1 
C. À. & Co. | Stockport Gas Engine … Telegraph Mfg. Sup. 2 
J.&W. Roper... Willans & Robinson Sup. 19 & Co. 
Stanley & Davies ... 9. ss Fibre.—David Moseley & Sons  … Tel. Const. & M. Co. Sup. 8 | 
J. G. Statter & Co. 16 | Fire Insurance. 
Phœnix Fire Office Universal Telephone Co." 
Comb Cc. Sup.11 Tools.—Chas. Churchill & Co. Sup. 6 
North British Rubber Co. 13 | Glass Manufacturers. s 
Electrical En neers and ec. Lo., .(G. Binswanger.) Sup. 10 eee eee 
Acme Works Incandescence Lamps. Vulcanite (see Ebonite). 
a D. FP, Andrews & Co. Sup. 7 Sunbeam Lam poe Sup. 3 | 
pleton, Burbey & Williamson Sup. 18 Woodhouse & Rawson United ... 11 H. W. Bedford _.... — ae ; 
Emmott & Co., Ltd. 6 india-Rubber. Wire (covered). 4 
R. Bolton & Co. + India Rubber, G. P. & Tel. Wks. vit 20 Fowler-Waring Cables Co. 14 j 
Callender’s Bitumen Tel. & &c.Co. D. Moseley & Sons. W. T. Glover & Co. À 
Charlesworth, Hall & Co. . Sup. 19. Insulators, &c.—Bourne & Son... 13 W. T. Henley’s Teleg. Works Co. 7 : 
| Electrical Eng. Corporation Telegr aph Mfg. Co. Sup. 2 Phillips Bros. eee eee 19 : 
| Electric Traction Co. ... ... 2 | Lubricants. 2, 
| ‘ 20 W. H. Willcox & Co. eee eee 3 ve Mfg. Co, eee Sup. 2 
oolden & Co. , 13 uring clans ectric Wire Ca... .. 6 À! 
à Telograph Works Co.20 PES United ... 11 | 
n eee see 1 ” uncove 
Laing, Wharton Down Davis & Timmins... .. 18 | 
Paris & Scott . eee Fowler, Lancaster & Co. Sup. 11& 12 Camm & Co. eee eee 13 ÿ 
Rashleich À per eee oo 19 J.T. Gent & Co. . . eve ay , . Smith & Co. eee ees eee 8 
on cig! + & Dawson ... 10 A.B.Gill& Co. … 6 Machinery. | 
Poole & White oO. eee Su: 16 en a & Co. eee Sup. 8 arrac ug Co. eee eee 6 4 
Reid Bros. eee eee Pp. 11 urence, aris & Scott eee eee Wood Casings.—S. Elliott .… Sup. r {: 
41 ag Ly Genest Geni. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Sharp & Kent se ; r Bros. me Sup. 9 | igers Bros. Sup. 12 \ 
Éd BOOK ADYERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 
mes LANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., &o., appear on Sup. 11 (middle of paper.) 
.CROMPTON & CO. LIMITED. see sur. 20. 
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ELECTRIC LIGHT FITTINGS. 1 

Edinburgh Exhibition—stau no. 87 wos 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and + À n urged the ne esi A combining the “ Lock” and “ Block” systems by actual connection re the Te] 
to effect “inter dent workin his great improvement, together with Supplementary Automatic Train Action, has 
uant into to use on à several lines Messrs. SAXBY & FARMER, under protection of various Patents granted or assigned ig 
Particulars P and 


SAXBY - & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N W. 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Klectricat and Mechanical. 


DAVEY. PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Telegraph Address:— 
3 =. 25 
2 Hage 22 
= FE Horizontal High Pressure Conpled Compound 
af Engine. 12 to 100 H.P. nom. 
cheapest, most durable 2 USE SA Price Lists, and 3 wo Gold Medals and One Siver 
most reliable in the market. ER for their Steam Engines and Boilers, 


PAXMAN & CO. Engineers, COLCHESTER. 
a Lonpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 2066 


# MORDEY=VICTORIA 


CURRENT 
CENTRAL STATIONS. 


200,000 


THE BRUSH ELECTRICAL ENGINEERING Co. LTD, 112 BELVEDERE ROAD, LAMBETH, LONDON. ‘SE. 


Orders 
received 
for 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


PHIPPS 


SHOW Rooms: 58, BERNERS STREET, LONDON, W. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


. Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 


Trade supplied. 
WorREsS: WHLLS MEWS, w. 


sail, 


The Best Show of Fittings in London. | 


Le 
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DRE. ACME ELECTRIC WORKS, 


‘(ARTHUR C. COCKBURN, M.LE Æ., Manager.). | 
| Supply Department and Head Office: PRINCES ST, HANOYER SQUARE, W. 
Factory : FERDINAND STREET, CHALK FARM ROAD, N NW. 


SOLE : AGENTS FOR | 


ROYCES DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 
Sole Manufacturers of Rooper's Patent Lampholder for ‘gh 
Candle-Power Lamps. 
MAKERS OF AYRTON & PERRY'S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. * 9987 


PRICE LSTS ON APPLICATION. 


IA RUBBER, GUTTA PERCHA, & TELEGRAPH ‘WORKS 


COMPARY, LIMITED. 


Offices : 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF | 


DYNAMO MACHINE 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


mp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
‘CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | 


ELECTRIC LIGHT APPARATUS 


EVERY DESCRIPTION. 


INSTALLATIONS FOR aus STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. - 


TE 


LONDON ELECTRIC WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. c. 
Manufacturers of | 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS. 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELLI AN D TELEPHONE WORK, &C.m 
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FARADAY 
ELECTRIC LIGHT FITTINGS. 


Edinburgh Exhibition—stal No. 87. Works: 9 & 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and n urged the ne essit A Te the “ Lock” and “ Block” systems by actual connection between the Tel 
, y Ÿ- ers, to effect “inte dent workin improvement, together with Supplemen Automatic Train Action, 
accomplished. and ught into pr ht into practical nse lines by Messrs SaXBY & FARMUR, Under protection Of Patents granted or assigned them. 
Particulars, Plans, and 


| -BAXBY & FARMER, Signal Contractors Canterbury Road, KILBURN, LONDON, N 


Manufacturers of Railway Signais, Cabins, interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


DAVEY. PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 


STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 
Telegraph Addres:— : 
3 
— £ Horizontal High Pressure ‘Conpied Compound 
| Patent Compound Engine PARIS EXHIBITION, 1889. 
c E SA 


oe PAXMAN & CO. Engineers, COLCHESTER. 
Lonpon Orricx: 139, QUEEN VICTORIA STREET, E.C. 2006 


# MORDEY=VICTORIA } 


CURRENT SYSTEM. 
20 CENTRAL STATIONS. 


: TOTAL CAPACITY A M PS 
MORE THAN ‘ | 


THE BRUSH ELECTRICAL ENGINEERING Co, LTD, 112 BELVEDERE ROAD, LAMBETH, LONDON. SE. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


PHIPPS 


SHOW Rooms: 58, BERNERS STREET, LONDON, W. 


The Best Show of Fittings in London. | 


| ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


1 


, Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 
Trade supplied. 


WorRES: WELLS MEWS, W. 


| [June 6, (890, 
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THE ACME ELECTRIC WORKS, 


"(ARTHUR C. COCKBURN, M.LE.E., Manager.). 
Supply Department and Head Office: PRINCES ST. ‘HANOVER SQUARE, W. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N. W. 


SOLE : AGENTS FoR 


ROYCE’S DYNAMO 


FOR LONDON AND 54 MILES. ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 
Sole Manufacturers of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. 
D MAKERS OF AYRTON & PERRY'S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. 9987 


PRICE LSTS ON APPLICATION. 


| OIA RUBBER, GUTTA PERCHA, & TELEGRAPH ‘WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


DYN AMO MACHINE Ss, 
INSULATED LIGHT WIRES AND CABLES, 


ane Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES OW APPLICATION. 


SILVERTOWN, LONDON, E. « 


Works: 


TEEN 


LONDON WIRE COMPANY 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. 0. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL, DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND TELEPHONE WORE. 


— 
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26, LUDGATE HILL, LONDON, E.C., 


ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS | 
© TO HER MAJESTY'S OFFICE OF WORKS. | 


Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 


CATALOGUES AND ESTIMATES FREE. 
MOTORS, | DYRAMOS, AMPEREMETERS, VOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED ON SHORTEST NOTICE, 


TELEGRAPH, 


TELEPHONE, BATTERIES aie 


PRICE, TALBOT & CO. Ltd., 


DYNAMO WIRES 


Tue TELEGRAPH MFG. CO., Lo. 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. 


THE GLOBE 


COMPOUND ENCINE. 


Simple, 


Economical, Durable. 


STANDARD ENGINE. STANDARD ENGINE. 
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DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
IRON WORKS, BOLTON. 


| | 
S. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 


STANDARD ENGINE. 


STANDARD ENGINE. 


3654 i ‘ 
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NON-MAGNETIC 


WATCHES 


A = assortment in Key-winding and Keyless Open Face and Hunting ; 
also ith second Chronographs. 


THE HIGHEST TESTIMONIALS FROM ELECTRICIANS. 
| Price Lists and Particulars on Application to 


H. W. BEDFORD, 
69, REGENT STREET, LONDON, W. 


|[“TME MOST EFFICIENT” 


AND CHEAPEST 


Dynamo cannot be excelled for perfect working and $ SR 4 FT 


vis! cost; should be seen to be ap appreciated. | 
We also manufacture a special machine for : 


CATALOGUE FREE. 


BOLLING & LOWE, 2, Laurence Poustney | Hill, LONDON. 


SUNBEAM LAMP Co. 


LIMITED, 
GATESKHEAD-ON-TYINE. 
R 


THE WHOLE OF THE 


SOLE MAKERS 
FIVE COURTS 


: — = = 

a 


PRICES AND PA PARTICULARS 
ON APPLICATION. 


LAM \MPS, 
SILVER N MEDAL. 


1,600 C.P. HIGHEST AWARD. 


Dy 
Telegraphic Address : 


GATESHEAD.” TT 7 


| — LOW RHSISTANCH. 
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LTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Pransformer System to be Superior to all © 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


A 


MODEL CENTRAL STATION. 


STORES 
OF EVERY DESCRIPTION. OY AL * MILIT ARY 


. “Okonite” Wire EXHIBITION 


viss- 


1,000 MEGOHMS PER MILE. LIGHTED THROUGHOUT 
CA 
Le, 


ON THE 


HOMSON-HOUSTON SYSTEM 


LAING, WHARTON & DO 


S2a, NEW BOND STREET, LONDON, 
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RONALD 


MOTORS. 


PROJECTORS 


(Admiralty Pattern and Mi ilitary Type). 


S Et AMPS. 


(RONALD SCOTT’S PATENT). 


MAIN SWITCHBOARDS 


(RONALD SCOTT’S PATENT), 


Adopted by the Lords of the Admiralty, and used throughout the Navy. 


| Fittings of every PRO either for Ship or House 


Lighting. 


FOR PROJECTORS 


ACTON HILL ELECTRICAL WORKS, 


ENS 
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ELECTRIC LIGHT ENGINES, 


Over ISO Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. 8. TYPE. 


:: Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use for Electric Light Engines. Send for Lists. 3785 


‘From 20 to 300 LH,P. made. 


INTERESTING FACTS : 


Our Pulley Plant is the 
_ jJargest in Europe, and only 
exceeded by one works in 
America. 


It occupies a building 200 
feet by 125 feet. = 
Capacity at present 50 EE 
per day, being now increased =. 
to 100 Pulleys per day. 


SEND FOR CATALOGUE. 


LIMITED, 


BROADHEATH, 
Nr. MANCHESTER. 


250,000 IN USE. 
LONDON OFFICE & SHOWROOMS :—23 & 24, Whitecross Street, Cripplegate. 
PARIS :—Société Continentale Richards, 12, Rue de U’Hopital, St. Louis. 258 


Chas. CHURCHILL CO., Ltd. 


01, CROSS STREET, FINSBURY, LONDON, E.C, 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINER: 


LARGE SHOW ROOMS. 


The Largest Stock of ; 
AMERICAN MACHINERY AND TOOLS 
in Great Britain. 


L.S.STARRETT, 
ATHOL, MASS. 


SCREW PITCH GAUSE, 
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TRADE MARK. 


ELECTRICAL SUPPLIES. 


CHINA. 


15,000 Lamp Holders, 6,000 Ceiling Connectors, 
: 8,000 Shade Holders, 700 Wall Connectors, 


5,000 Cut-Outs, 13,000 Branch Switches, 
3,000 Main Spring Switches, assorted sizes, 
STOCKED READY FOR IMMEDIATE DELIVERY. 


FOWLER, LANCASTER & CO., Lrr., BIRMINGHAM. 


SAMUEL ELLIOTT, Moulding Mills, 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. 
SILVER MEDAL, PARIS, 1889, GOLD MEDAL, YORK, 1889. 
FIRST MEDAL OF MERIT, COLOGNE, 1889. 

GOLD MESSE, BRIGHTON, 1890. 


London Offices and Show Rooms: 


$3, FINSBURY AVEMERT, E.C., 
(Opposite Moorgate Station). 
ONE OF THE LARGEST MANUFACTURERS. 


All Correspondence addressed to Head Offices, Newbury. 


Manufacturer of all kinds of Wood Casings for Electric Wires and Cables in Yellow Deal, Pitch Pine, Oak, Mahogany, 
Walnut, &c., in the best manner, struck clean and s . New Catalogue (No. 6) registered designs, containing numerous illustrations 
of Casings and Ornamental Covers. Every length of Cover stamped with Trade k. SPECIALITE :—DgsIGN AND QUALITY. j¢37 


OIL ENGINE 


‘ (Priestman’s and Humes’ Patents). 
N . USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, ‘Pum Sawing, Thres Chaff Cutting, Corn Crushing, ane Lathes, 
ping, and Paine and other Mills, &c. 


NO COAL. . NO GAS. NO STEAM. NO BOILER. 
NO SPARKS. NO SMOKE. NO NOISE. NO DANGER. 
No extra charge made for insurance. 


‘| ÿ EDINBURGH EXHIBITION, STAND No. 59a. 


= 
‘Ro al Agricultural Society’s Silver Medal at Nottin ec 

Boslety’s Windsor, a Fullest Particulars on application to— 3358 


Works:—HULL. “PRIESTMAN Bros., usen VICTORIA 2.0. 


DISTRIBUTION PATENT. 


[STATTER'S] Being a Patent for“ Producing and Dividing Electric Light,” No. 1996, of 1877. (UNITED. ] 


‘THE ELECTRICAL ENGINEERING CORPORATION, Ltd. 


are Proprietors of the above Patent, and warn the Public against — 


infringement. The following are Licensees : 


Anglo-American Brush Electric Wilson Hartnell. 

. Light Corporation, Limited. Johnson & Phillips. . 
Crompton & Company, Limited. Nalder Bros. & Company. 
S. Z. de Ferranti—London Elec- Paterson & Cooper. 

tric Supply Corporation, Ltd. Ernest Scott & Co. 


_W. T. Goolden & Company. Siemens Bros. & Company, Ltd. 
Hammond & Company. J. G. Statter & Company, Ltd. 
Laurence, Paris & Scott, Limited. 
8, Prince’s Mansions PERCY E. SCRUTTON, Secretary. 
Victoria Street, Westminster. EAP 2174 


A 
. 


PLANT WORKS :—West Drayton, near London. FITTINGS WORKS :—Albert Works, 36, Albert Embankment,S.E. |. 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WRLD, 


$$ 


THE CONSOLIDATED TELEPHONE CONSTRUCTION AND MAINTENANCE COMPANY, Ltd. } 
OF No. 109, FARRINGDON ROAD, LONDON, EC. 


Are the SOLE LICENSED 
MANUFACTURERS of TELE- 
PHONES for Export and for 
use in the United Kingdom, 
under LICENSE granted to 
the Company by the UNITED 
TELEPHONE CoO. of London 
(now the NATIONAL TELE- 
PHONE CO) 


NO TELEPHONES can be 
manufactured by any person or ‘ 
Company (other than the CON- 
SOLIDATED TELEPHONE 
CO.) in the United Kingdom, 
and the said Company offer a 
substantial reward for sufficient 
evidence as will enable proceed- 
ings to be taken against in- 
fringers of these rights. 


Catalogues and Price Lists are to be had Free on application. 


THE CONSOLIDATED TELEPHONE COMPANY is prepared to supply s 
the celebrated SIMPLEX ARC LAMP, which burns with great brilliancy l'$ 
and steadiness, in parallel circuits. 


Sizes from 5 Ampéres Upwards. 


SINGLE LAMP COMPLETE, WITH GLOBE (large and small size) a 90s, = 


KING, «Ge CO., 


= WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and Pe gee Glass Case, double or gr rite plates. Acknowledged to be the best finished 
most efficient machines 


Electric Bells and Indicators, noch À Gas Lighting Burners, K. "M. B. Patent, Pocket Galvanometers 

Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 

a _ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 

NEW PRICE LIST, POST FREE, 4j. Telegraphic Address: “KINGHAM BRISTOL” 6 
Specially Compiled List of Electrical Publications, Post Free 3d. 


THE BABCOCK & WILCOX CO. 


PATENT 


WATER-TUBE STEAM BOILER. 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES, 
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WELL, rumour was more or less right. There was a 
traction company in prospect, and it has come out. It 
has a strong board, the members of which are unim- 
peachable. Half of them, however, represent the 
vendors. There is no reason why they should not be 
good directors : they have a stake in the company, and 
if it proves successful it is greatly to their credit and 
profit. But they are hardly trustees so much for the 
money-finders as for themselves. We hope for their 
own sakes they will get back all which they have put 
into the two preceding companies and the firm; and 


judging from the price charged, if they are able to : 


take much of it in cash, it looks probable. Two 
hundred and forty-two thousand pounds is not a small 
sum ; it is sufficient to cover a multitude of errors and 
leave that margin so dear to the hearts of all who invest 
with a view to making more. If the vendors get their 
£242,000 they are to be congratulated at least equally 
with those who subscribe ; for although electric traction 


_ companies are wanted, it is ne! to pay too much for 


a good thing. 

It would be interesting to know how much of the 
above figure is represented by useful plant and ma- 
chinery ; how much value is placed upon the patents, 
and the proportion allotted to goodwill. Goodwill is 
usually based on a certain number of years’ purchase 
of the average value of yearly profits for a certain 
number of preceding years. A separate statement of 
the value of the installation of Barking Road would 
have been useful to other explorers in the field of 
electric traction. 

It is pleasant to learn that the demand for electric 
launches has exceeded the supply. If these were let 
at paying rates, well and good; but if run on the 


_ Principle popularly supposed to have once been in 


operation on rival Thames steamboats of “ carry you free 
and give you a supper ”—although plenty of good-will 
would be exhibited, it would be hardly considered as a 


receipts, Dr. expenses and refreshments, would have 
been entertaining. | 

The purchase money includes a sum for the acquisi- 
tion of alicense from the Construction Corporation to 
use its traction patents, and a contract upon favourable 
terms for the supply of its accumulators. That Cor- 
poration paid a good round sum for the E.P.S. and 
other patents and goodwill, and is to be congratulated, 
too, on finding customers willing to make such an 
arrangement. How much is to be paid for this conces- 
sion the deponents say not. 

The prospectus quotes the North Metropolitan Tram- 
way Company’s report to the effect that the directors 
of that company are satisfied with the result of electric 
traction, for which they have paid 4}d. per car mile, 
which is less than the cost of traction by horses ; but 
what is satisfactory to the buyer is not always so to the 
seller. We sincerely trust that a profit accrued to the 
traction company from the rate charged to the tramway 
company ; but if so, it is a pity it was not stated. 
Businesses offered to the public as “going concerns” 
usually display a certificate from accountants of repute, 


setting forth the profits which have been made. To ask a. 


large price for a business which has not paid should have 
about it “a nipping and an eager air,” calculated to 
make the public put their hands in their pockets and 
keep them there. White elephants are luxuries which 
their possessors, however willing, are not always 
fortunate enough to dispose of to advantage. 


The business of Messrs. Immisch & Co. is unique as | 


regards its connection with mining, but here, again, no 
account is given of profits made ; and it looks as if we 
do not see them, because they are nét therg, The 
General Electric Power and Traction Compañÿ; imited, 
has plenty of scope, and may some day pay good divi- 
dends on its very large capital ; and its cumulative 7 
per cent. to the subscribing shareholders gives the 
latter a chance, but it means a net profit per annum at 
the rate of £7,000. It does not look as if the ordinary 
shares would be at a high premium just yet. 
B 
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AN interesting account reaches us 
of the narrow escape of the steamer 
Beacon Light on her voyage across 
the Atlantic last month when she collided with an 
iceberg of great magnitude. The ship was provided 
with a powerful search-light with reflectors, and during 
a heavy fog, about midnight, an immense iceberg was 
seen “towering above the vessel not 75 feet away. 
Orders were given to alter the helm and reverse the 
engines, but not altogether in time to clear the berg, 
which was struck by the starboard bow of the steamer. 
A large quantity of ice was dislodged and the ship was 
considerably damaged, but brought safely into port.” 
It is not too much to say that their safety was due 
primarily to the electric light, which enabled them to 
see the iceberg earlier than would have been the case 
in ordinary circumstances. 


Electric Light 
at Sea. 


HAS Dr. Carter Moffat, the inventor 


ea a: of that marvellous apparatus the 


“ Ammoniaphone,” found a false friend - 


in the illustrious President of the British Association 
of Electricians? Such would seem to be the case, as 
the whilom senior and principal demonstrator, Surgeon’s 
Hall, Royal College of Surgeons, Edinburgh, is now 
claiming that his feather-weight electric body belt is 
guaranteed to generate the same amount of electricity 
as other more advertised belts costing four times 
the amount. Moreover, the doctor’s health-giving 
appliances—he is careful not to say electric belts—are 
said to be used by Her Majesty the Queen, the Prince 
and Princess of Wales, the Princess Louise, the 
Marquis of Lorne, Marquis of Salisbury, Mr. Gladstone, 


Lord Churchill, and many thousands of eminent men 


and women at home and abroad. It seems that the 
celebrated medical electrician of Oxford Street is about 
to enter upon another phase in his existence, viz., 
a competition with one who was once his bene- 
factor ; the struggle will be an interesting one, and we 
may now look for greater advances in science than the 
mere reduction of the unit of resistance to the milli- 
ampere. 


IF one may take for granted the 
statements made by the chairman of 
the Namaqua Copper Company at the meeting of the 
company last week, the prospects in regard to the sale 
of copper were never brighter. Certainly the result of 
a year’s work which was placed before the shareholders 
was gratifying to all concerned. The company’s 
original prospectus stated that the cost of production 
would be at least £9 10s. per ton, a sum which over 
estimates the actual cost by 15s. In the sales the same 
satisfactory state of things has prevailed, and it is pro- 
bable that this year a profit of £24 10s. will be made 
on each ton. The chairman has every reason to think 
that the value of the metal would be maintained, an 
opinion quite borne out by recent transactions. The 
demand for copper has been abnormally high during 
the past 12 months; in fact, the stocks in England and 
France, which stood at 124,447 tons on April 30th, 1889, 
are now under 90,230 tons. It is natural, on account of 
the recent great developments in electricity, that 
America should be responsible for a large consumption, 
and it is said that something like 30,000 tons have been 
used. It is further interesting to note that large con- 
sumers of copper in America are largely buying shares 
in the best copper companies, which is significant of 


Prospects of Copper. 


the fact that there is not likely to be any sudden fall 
for a considerable period. There has been an increage 
in the demand for sulphate of copper, the sale of which 


has increased from 4,000 tons to 25,000. This is abont 


to be largely used in the continental vineyards for the 
destruction of the phylloxera and mildew, and the pro- 
ducers of copper are fully alive to the probable result 
on the trade, as copper used for the last-mentioned pur. 
pose is practically lost for ever. 


THE relaying of the Bristol Road | 
tramway in Birmingham again brings 


in Birmingham, 
_forward the question of the motive 


power. It is said that two electric cars will be run 
experimentally, but, as the Birmingham Daily Post 
says, past experience leads one to be somewhat incre- 
dulous as to the result. The work done on this line, 
from an electrical point of view, has been singularly 
unfortunate, for which various reasons have been given, 
We trust, for the sake of electrical traction, that any 
intended experiments will be placed in the hands of 
those capable of bringing the same to a successful 
issue. 


A WRITER in the Hawk says :—“I 
am not over fond of accountant’s ‘ cer- 
tificates ’ or auditor’s ‘ reports,’ but I must confess that 
something of the sort is absolutely necessary in the 
case of such a scheme as the General Electric Power 
and Traction Company. The public is asked to sub- 
scribe £350,000 upon almost the bare statement that 
two electric lighting businesses are to be received 
in return for it. What proof have we that Messrs. 
Immisch and Company’s business, or the business of 
the Electric Traction Company, are worth anything like 
the sum asked, or, for the matter of that, anything at 
all? Certainly the prospectus offers none. Both con- 


The Eye of a Hawk, 


cerns have, [ believe, been in existence five or six 


years, but it does not follow that they are paying pro- 
perties, and the prospectus does not say that they are 
such. I should strongly advise investors to let this 
thing alone.” 


ONCE again have the past and present 
pupils of Messrs. Crompton & Co., with 
a number of privileged guests, met together at the 


A Réunion. 


festive board over which Mr. Crompton so genially . 


presides. On this occasion we had no Mr. Preece to 
prove that Job was a past pupil of the London and 
Chelmsford electric engineering firm, nor was the 
Mayor of Chelmsford present to give his version of the 
actual lighting of that town, which he only hinted at a 
year ago, but with these exceptions the meeting was 
very similar to that which we chronicled in our issue of 
June 7th, 1889. What was then said by Mr. Crompton 
regarding his pupils, and the integrity and impartiality 
of the electrical press, was repeated in the same sense, 
if not in the same words, and the replies were in a like 
strain. A new toast, “ Our rivals in business,” was very 
ably responded to by Mr. Garcke, who thought the time 
had arrived when electrical firms generally believed it 
to be better that one of their number should secure 4 
contract at a profit, however small, than to seek to under- 
cut him and take the work at a ruinous price. He paid 
a high compliment to the straightforward and open 


_manner in which Messrs. Crompton invariably did 


business, and this was supplemented by a gentleman 
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who, perhaps to impress the pupils, said that those 
present doubtless knew him and that his name carried 
weight. He always advised anxious parents who 
wished to know what to do with their children to send 
their “ Raw sons” to Chelmsford, and as he sometimes 
received about fifty applications in a day we think the 
hosts of the evening must have considered themselves 
fortunate in the possession of such a real friend. The 
toast of the “ Visitors” was replied to by Mr. R. W. 
Wallace, and by a well-known engineer, who, although 
doubtless assenting to the dictum that speech is silvern, 
showed himself to be a true believer in silence being 
Goolden. Mr. Wallace, in what threatened to be a 
never-ending speech, gave the history of everybody 
connected with the doings of his entertainers, from the 
enterprising genius who first lighted Chelmsford with 
juminous paint, to the more studious and painstaking 
youngster who was always found at his post whenever 
he (the speaker) happened to visit a certain central 
station. However, with songs by Mr. Sennett and Mr. 
Gibson, and some instrumental selections, the evening 
was enjoyable enough and passed all too quickly, and it 
was nearly midnight when Mr. Albright, in a voice 
quivering with suppressed emotion and Apollinaris, 
replied in graceful terms to the toast of the “ Firm,” 
to which Mr. Crompton, in the most affable manner, 
allowed him to respond. We are sorry that we cannot 
devote more space to dilating upon the very admirable 
manner in which Messrs. Crompton and Co. set to work 
in order to secure the lasting esteem and friendship of 
their pupils, for nobody can have the slightest doubt but 
that feelings of the most amicable kind exist between 
the firm and its youthful staff, and this we feel assured 
will not readily be allowed to fade. In whatever part 
of the world the young engineer finds himself, and in 
whatever difficulty, he will always feel that he can, 
without any hesitation or false pride, apply for advice 
and assistance to his old teachers, with the certainty of 
knowing that his appeal will be answered. In too 
many instances teacher and pupil, when the latter is 
through his course, know one another no more; how 
much better then is it to strive, as do Messrs. Crompton, 
to secure a friendship which shall be one of a per- 
manent nature. 


IT is not generally known that since 
Mr. W. H. Preece was a boy, five 
hours’ sleep have been sufficient for his daily needs ; 
and it is still more startling to learn that when he 
awakens in the early morning he sits up in bed, puts 
on a jacket, and sets to work with tablet and pencil. 
We always had an impression that the bulk of Mr. 
Preece’s work was done under the shadow of St. Paul’s, 
but this misapprehension, like several others under 
which we laboured, has been cleared up since we 
perused the World for May 28th. Those who wish to 
become acquainted with Mr. Preece, both as regards his 
personal qualifications and scientific attainments, should 
secure a copy of the journal named, for the writer has, 
we believe, given to the world for the first time the 
only authentic record of the doughty opponent of that 
rising physicist (this is how he is dubbed) Dr. Oliver 
Lodge. After all, what is fame ? 


C | brities at Home. 


Iv seems that the Langhans incan- 
descent lamp, notices of which have 
appeared from time to time in the REVIEW, does not 
‘ome within the claims of the Cheesbrough or Edison 


Glow Lamps, 


patents, or at all events the opinions of eminent counsel 
and experts are to this effect, if the nature of the 
operations and reactions which go on in Mr. Lang- 
hans’s process can be established in fact. At the same 
time, if this lamp does not show any economy in elec- 
trical energy, it is unlikely that its exploitation will fill 
any great need, considering that the incandescent lamp 


monopoly has not much more than about two years in. 


which to run itself out. Moreover, to bring forward 
another glow lamp during this period would assuredly 
lead to a law suit, even if the new filament is utterly 
devoid of carbon. 


NEARLY ten years ago the late 
Robert Sabine showed in our columns 
| the absurdity of certain schemes then 
being mooted for running electrically propelled trains 
at speeds reaching 200 miles an hour. He proved that 
to move a vehicle, only offering to the air resistance a 


Atmospheric Resist- 
ance to Bodies in 
Motion, 


square foot of surface, would necessitate a much more | 


powerful electro-motor than had in those days been 
constructed, leaving alone other considerations, such 
as jumping the rails, &c. Now we notice that 
Mr. O. T. Crosby has been at work upon this impor- 
tant subject, and in the last issue of the Electrical 
World there is published the results of his experi- 
ments and these, or an abstract, we hope to pro- 
duce in a future issue. It cannot be too forcibly 
brought home to the minds of these enthusiasts who 
think that all kinds of impossibilities are to be easily 
set aside by the aid of electricity, that it requires an 
enormous horse-power to move an ordinary passenger 
train at 50 miles an hour whether it is derived from 
steam or electrical energy. Mr. Crosby quotes an 
instance of a N.Y. central passenger train, consisting of 
engine and tender, three day and six sleeping coaches, 
which at 514 miles an hour developed 766 H.P. Yet 
this is a mere trifle in the eyes of those who persistently 
adhere to the always coming 200 miles an hour. 


IN Knowledge Mr. R. Camper Day, 
B.A., Oxon., commences a series of 
papers on “A Simple Explanation of Clerk Maxwell’s 
Theory of Electricity.” He prefaces his work with a 
reference to Dr. Lodge’s book, Modern Views of Elec- 
tricity, in which the author endeavours to show how the 
various effects of electricity can be illustrated by means 
of mechanical models. Mr. Day shows how difficult it 
is for the student to reconcile the working models of 
static and current electricity, for as the electricities are 
undoubtedly one and the same thing, he naturally en- 
deavours to combine the two models in his mind. Mr. 
Day does not propose to follow Clerk Maxwell's 
abstruse arguments which depend almost entirely upon 
problems in higher mathematics, but merely to give an 
elementary and pictorial outline -of the mechanism 
which he suggests. 


Electrical Theories. 


MESSRS. NEWMAN LAWRENCE AND 

Poules HARRIES will doubtless peruse with 

interest the paper which we publish 

by Dr. Tatum. We sincerely trust that these experi- 

menters may be encouraged to persevere in their 

researches, and that the Institution of Electrical Engi- 

neers will invite them to bring forward the results 
during the next session, 
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ANDREWS’S CONCENTRIC WIRING AND 
FIRE RISKS. 


NOTWITHSTANDING the application of excellent work- 
manship and good material in connection with electric 
light wiring in buildings we cannot but admit that the 
system, as generally in use, is greatly wanting in 
substantiality and safety from fire risk and extinction 
of the light. It was with a view to improving this 
state of affairs that Mr. J. D. F. Andrews, some six or 
seven years ago, commenced to introduce concentric 
wiring into interiors, and has ever since continued its 
application whenever possible, gradually developing 
the innumerable accessories to the system. In the 
present article we shall do no more than review the 
principles relating to the subject, leaving for the near 
fature a detailed description of the joints, switches, 
fuses, and other appurtenances of the system. 

In order to treat the subject effectually it will be 
necessary to introduce some of the remarks made by 
Mr. Andrews in a paper he read last year at the Philo- 
sophical Society of Glasgow. 

The causes of fires in electric wires may be classed 
under three headings—the short-circuit, the partial 
short-circuit, and the opening circuit. An excellent 
provision against the dangers of the short-circuit is 
found in the fuse or cut-out, and it is only in case this 
appliance is badly constructed, or has been tampered 
with, and consequently must fail to act, that this fault 
need be considered. In the case of a partial short- 
circuit the increase of the current is generally in- 
sufficient to melt the fuse, and in such an instance this 
protector (the fuse) has been found to be a source of 
danger, for, although it may not melt, it may become 
so hot as to ignite inflammable substances that come 
against it. This may take place even if the fuse is 
constructed on the most approved lines, because of the 
long duration of partial short-circuits and consequent 
accumulation of heat in the fuse. The partial short- 
circuits themselves are often very curious and inter- 
esting developments. The most common form is a 
general leakage from one wire to the other through 
damp woodcasing over a long length. If this continues 
the casing is liable to become charred at the best con- 
ducting place and begin to glow and flame. Many 
curious instances of this kind have been known, and 
we will describe one peculiar instance that occurred 
on an Atlantic liner. The casing was saturated with 
moisture for a length of about 6 yards, but the course 
the electricity preferred was a diagonal line about 


18 inches from one wire to the other, along which the | 


wood was deeply charred. This suggests the theory 
that wood conducts better with the grain than against 
it. Under the heading of opening circuits come all 
those faults where the conductor carrying the current 
. gets ruptured, and an arc or bad condacting bridge is 
established across the break. These are generally the 
result of moisture on the wires, in a similar way as 
partial short-circuits are. The wire at the attacked 
place gradually thins until it is incapable of carrying 
the current without heating. Thecasing thereby becomes 
charred, and by the time the wire is corroded through 
there is a bad conducting bridge prepared through the 
charred wood, by which the current passes, setting the 
wood aglow and gradually increasing the breach in the 
wire. The length of charred wood through which the 
current will pass in this way: has been known to reach 
10 inches to 12 inches. 

Electrolysis also plays a part in producing opening 
circuits. The writer was shown a length of wire taken 
from a ship installation, with copper deposited near 
one end that had obviously been removed electrolytically 
from a point near the other end, where it was reduced 
in thickness. This wire had been taken from a wood 
casing in which salt water had continually lodged in a 
length of about 8 feet. Opening circuits, in the case of 
small wires, are also produced by the wood casing 
drying and contracting and: breaking the conductor, 
generally at the joints. The twisting of ships and 
vibration and settling of buildings have been known 


to cause the same fault. The opening circuit has pro- 


bably caused more fires than any other fault, and it ig 
the most difficult of all faults to provide against. 

It has been necessary to consider the nature of the 
faults in electric wires to the above extent, in order 
clearly to understand the real advantages of the 
of concentric wiring as introduced by Mr. Andrews, 
It must be obvious that to avoid the serions fire-pro- 
ducing faults in electric light wires, the moisture. 
harbouring wood casing must be abandoned, the tensile 
strength of the conductors must be increased, and a 


means of automatically indicating or detecting all faults 


must be provided. 

Mr. Andrews claims (and, we believe, with perfect 
justice), to have fulfilled all these functions completely 
by his system of concentric wiring, the simple prin- 
ciples of which we will now lay before our readers, that 
they may form their own judgment. 

The usual construction of the wire, as hitherto used 
by Mr. Andrews in most of his installations, consists of 
a core of vulcanised India-rabber insulated copper wire, 
surrounded by an armouring of iron wires seven times 
the cross-sectional area of the central conductor. In 
cases where the wires are not exposed to view, or 
where they are likely to be exposed to moisture, the 
outside conductor is also enveloped by an insulating 
material sufficient to resist any effects of water. The 
armouring forms the return conductor, and is of great 
strength and rigidity, and capable of resisting all the 
strain that might tend to break or crush the wire. 

The principle upon which the claim of safety against 
fire risk is based is the fact of the two conductors being 
so close together that there could not be an arc or any 
excessive heat in one without its influencing the other, 
and the consequent establishment of a dead short- 
circuit. It would not be sufficient, in order to gain 
this purpose, simply to bring the two ordinary con- 
ductors side by side close together, because, in the first 
place, the conductors could not be brought sufficiently 
near to each other to cause a completely-fused junction, 
should an arc take place in one of them; and, in the 
second, the fire would be exterior to the conductors, 
and could ignite anything in the neighbourhood. Nor 
would it be sufficient to make the surrounding con- 
ductor only the same weight as the central one, because 
in such a case of an insufficiency of metal, the defect 
would exist with two wires side by side. To increase the 
copper in the outer conductor to sufficient dimensions 
render the concentric cable too costly, hence the ordinary 
iron armouring is found in every respect most satisfac- 
tory. The double copper concentric wire with lead 
armouring also, does not present the same advantages 
with regard to safety as the iron armouring. The lead 
is only a slight protection against exterior damage, and 
it might be a serious source of danger if an are struck 
across between the copper conductors, and caused the 
lead to melt and flow. 

With concentric wiring. opening circuits and partial 
short-circuits practically disappear entirely with all 
their serious damaging influences, and leave behind 
only the short-circuit, which is easily met by the fuse. 
The fuse therefore plays the part of complete protector 
of the system, as well as indicator of faults. 

The great difficulty to overcome in perfecting the 
system has been in making perfect electrical and me- 
chanical continuity in the joints, especially of the sur- 
rounding conductor or armouring. Mr. Andrews, 
under his recent patents, has succeeded most effec- 
tually and in an exceedingly simple way in 
surmounting this difficulty, and we shall describe 
them in our next article on this subject. The 
concentric principle is carried into all the de 
of the fittings. The cases of the switches and fuses 
form the return conductor, and likewise the brass . 
the fittings. There is consequently no portion of . 
system where the opposite conductors are sufficiently 
far apart to admit of the formation of an opening ow 
cuit or a partial short-circuit. Every detail na + 
system is constructed watertight, and the same nig 


” class insulation that is employed on the core is also u8e0. 
on the wires passing through the fittings. And this, we 
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may add, is one of the greatest safeguards, as hitherto 
with the double wiring the insulation has been greatly 
reduced in the fittings, in consequence of the confined 
apace not admitting the heavier quality, with the result 

t fires have often originated in the fittings. | 

It would be ambiguous to say that concentric wiring 
for interiors is faultless. There is at least one objection 
to it, but this is not relating to the system in itself so 
much as to the telephonic system. An earth connec- 
tion with concentric wiring is almost unavoidable, and 
conductors in the neighbourhood are liable to assist in 
the return conduction of the current. If alternating 
currents are used there is the well-known influence on 
telephones ; with continuous currents the effect is ex- 
ceedingly slight, if at all. It is, however, only under 
specially unfavourable circumstances that this influence 
can take place; and up to the present time, Mr. 
Andrews informs us, there has been no trouble with 
it, For cases where it is important to consider this 
point, Mr. Andrews takes the two conductors, equally 
well insulated from earth, up to the lamp; but as this 
destroys the simplicity and substantial character of the 
various devices, it would be better, if such a case arises, 
to put the telephone upon a metallic circuit, which 
would be an advantage for other reasons. Beyond this 
one objection, which is not a serious one, we have 
nothing derogatory to say regarding the system, which, 
on the other hand, has many conspicuous points of 
advantage, such as great simplicity and practicability, 
besides the safety from fire risk above referred to. 
- Mr. Andrews has pioneered the introduction of con- 
centric wiring into interiors and ships, having carried 
out over a hundred installations with it, and he has 
obtained several patents on joints and various appur- 
tenances, of which we are promised details for early 
publication. 


LIGHTNING CONDUCTORS.* 
By 8. ALFRED VARLEY. 


SECOND SERIES. 


THE deflagrating powerlessness of lightning relatively 
to the actual amount of energy which must be stored 
up in a thunder cloud has already been referred to in 
an earlier contribution. Lightning discharges may be 
compared not unfairly to spitting discharges such as 
take place, where two Leyden jars, standing on a 
‘wooden slab, are charged oppositely, until discharge 
occurs through the wood on which they are standing. 
It is fortunate for the inhabitants of this world that the 
clouds and the surface of the earth are such imperfect 
conductors, seeing that a Leyden arrangement having 
metallic sufaces of only 73 square feet each, is capable 
of deflagrating 30 feet of fine iron wire. 

It would be easy to determine approximately the 
amount of energy which must be accumulated in a 
thunder cloud having, say, a square mile of surface 
charged to a potential capable of breaking down, say, 
one mile of air space. All that would be necessary 
Would be to construct a Leyden arrangement of two 
copper plates, separated by an air space, and having, 
say, 100 square feet of surface in each plate. If such 
à Leyden arrangement were charged to the highest 
potential it was capable of retaining, with a progres- 
sively varying amount of air space between the plates, 

e law governing the electrical deflagration of wires 
could be determined, by direct experiment and the 
amount of energy accumulated in a thunder cloud of 
given surface and given distance at the time of a dis- 

e could be determined. 
hen a Leyden jar is discharged, practically the 
Whole of the accumulated energy becomes dissipated 
Y à single spark ; but in the case of thunder clouds, 
6 energy becomes dissipated through the medium of 


* For end of first series see Review for April 11th, 1890. 


a great number of discharges, and further, the greater 
percentage of the energy dissipated by each discharge 
is spent in overcoming resistance encountered in the 
clouds themselves, the surface of the earth, and in 
breaking down and heating the air molecules. 

When a wire is deflagrated by a Leyden battery, as 
the lateral induction is but small, the breaking down 
of the molecules throughout the whole length of the 
wire may be regarded as occurring simultaneously ; 
but as there is actually a certain amount of lateral in- 
duction, a + and — wave commencing at either end of 
the wire, and meeting midway, occurs, Wheatstone’s 
revolving mirror experiments demonstrate this to be so. 

Gaseous atmospheres which may be fairly regarded 
as conduetors having a very high specific resistance, 
may be imitated somewhat crudely; but at the same 
time they may be represented not unfairly by means of 
carbon powder in a very fine state of division. 

Insert the two poles of a 50-volt battery into loosely 
arranged, finely divided household blacklead, and it 
will be observed that no current passes; but if the 
poles of a 300-volt battery be inserted, the blacklead 
particles become arranged into actual contact with one 
another by electrical attraction and form a conducting 
bridge, the current which then passes develops heat in 
the particles which form the path of discharge, re- 
ducing their resistance, and, as a consequence, the 
tendency is to confine the path to a row of particles of 
limited number. Precisely the same thing occurs when 
lightning discharges through the atmosphere, a row of 
air molecules of comparatively limited section become 
broken down and heated, and the discharge is confined 
to an air path of comparatively small section, the con- 
ductive resistance of which has been greatly reduced 
by the heat developed. Ber: 

Now heat a considerable yuantity of carbon powder 
in a crucible to a full red heat, and insert the poles of, 
say, a 10-volt battery into the red hot powder, the re- 
sistance opposed, according to the writer’s experimente, 
will be found not to exceed 6 ohms, and, further, it 
will be found that the resistance is practically the same 
whether the poles of the battery be separated a few 
inches apart, or, say, only ,,th of an inch, the reason 
being that the current passes through a larger section 
of particles when the battery poles are separated some 
distance from one another, and in this experiment we 
have an illustration of the manner the earth comports 
itself in telegraphy, opposing practically no resistance 
whatever when it forms part of the electrical circuit. 


Fig. 15. 


Let A, fig. 15, represent an air space dividing the + 
and — conductors of a Leyden jar. If the jar be 
charged slowly, discharge will occur in the form of a 
purple flame or brush ; this purple flame indicates the 
way in which the air molecules are brought under the 
influence of induction, and it also enables the 
mechanism of statical discharges through the air to be 
studied. In the immediate neighbourhood of the 
pointed + conductor asmaller number of air molecules 
come under the influence of induction than is the case 


midway between the oppositely-charged conductors, 


and the stress to which these molecules are subjected is 
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greater inversely as their number is less, and the conse- 
quence is they break down sooner than the layers of 
moleeules situated midway do, where the section is 
larger. 
charges from molecule to molecule, commencing in the 
immediate neighbourhood of the oppositely-charged 
conductors, and progressing through layers of molecules 
of increasing number until discharge becomes com- 
pleted midway between the + and — conductors. It 
will be seen that as the section of the path of discharge 
is greater in the central portion than it is in the neigh- 
bourhood of the + conductor, the discharges through 
the layers of molecules are not simultaneous throughout 
the whole of the air space, but that they must neces- 
sarily occur more slowly as the section of the path 
becomes greater. 

Now if the rate at which the Leyden jar is being 
charged is increased so that the potential of the statical 
charge becomes raised faster than brush discharge can 
lower it, the jar will become discharged by a single 
spark leaping the whole length of the air space ; and 
what it is desired to direct attention more especially to 
is that such spark passes through the centre of the brush 
path of discharge, the purple flame disappearing at the 
same moment as a discharge occurs. 

A brush discharge may be considered as being an 
approach toa continuous current. A continuous cur- 
rent differs from a brush discharge in the fact that the 
electricity passes from molecule to molecule simul- 
taneously throughout the whole length of the con- 
ducting path, whereas when discharge occurs in the 
form of a brush the passage of electricity from molecule 
to molecule is not simultaneous throughout the whole 
length of the path ; in the immediate neighbourhood 


of the + conductor (fig. 15), where the sectional area is 


small and the air molecules comparatively few in 
number, the discharge from molecule to molecule is so 
rapid that it has the appearance of a continuous stream, 
but as the section and the number of air molecules 
composing the path become increased, a longer interval 
of time elapses between each successive discharge, for 
the air molecules must necessarily be charged to the 
breaking down potential for electricity to be trans- 
mitted, and proportionately as the number of mole- 
cules composing the path becomes greater so more time 
is required to raise them to the necessary potential, and 
moreover, as the time elapsing between the discharges 
is longer, they are not so highly heated as the mole- 
cules immediately contiguous to the + conductor, and 
their specific resistance is consequently greater. 

The purple flame, such as that indicated in Fig. 15, is 
certainly a conductive path through which the electrical 
discharge is occurring, and we see that when the 
potential of the statical charge is raised more rapidly 


- 


00" 


Fie. 16. 


than a brush discharge can lower it, and spark dis- 
charge as a consequence occurs, the spark does not puss 
over the outer skin of the conducting path, but through 
the centre, and the simple fact that it does do so, should, 


it is considered, make mathematical physicists hesitate - 


as to the soundness of their present views in reference 
to the passage of lightning through the medium of 


What really occurs is a series of short dis-. 


lightuing rods, in the absence of direct experiments, 
which positively demonstrate that transient currents 
are confined to the outer skins of conductors. 

Fig. 16 is intended to indicate the mechanism of a 
brash discharge from a + charged conducting point to 
a flat — surface. A represents the group of air mole. 
cules immediately contiguous to the + conductor, and 
A, B, C, D, E represent the layers of molecules of in. 
creasing section through which discharge proceeds, 
Now, it is evident that as the number of air molecules 
in the group, A, is only one-seventh of that composi 
the layer, E, discharge must occur seven times ag 
rapidly through A as through the molecules com 
the layer, E, and therefore it follows that discharge can. 
not occur simultaneously through the successive layers 
of air molecules which compose a brush path of dis. 
charge. | 

When a Leyden jar is discharged through the 
medium of brush discharge, such discharge is effected 
of course very much more slowly than when it is 
brought about by a spark discharge, but nevertheless 
there is no hard and fast line separating these two forms 
of discharge. We know from Wheatstone’s experi- 
ments that a spark discharge is progressive, com- 
mencing at either end of the path and meeting 
midway, very similarly to what is observed in the case 
of an electrical brush, and that being so, it seems more 
than probable that if a spark discharge could be photo- 
graphed, the sensitive plate being exposed for a shorter 
interval of time than that occupied by the act of dis- 
charge, that such discharge would be seen to be broken . 
up into a number of short sparks, and therefore the 
revolving mirror experiments of Prof. Oliver Lodge, 
and also the experiments recently performed by that 
very able experimenter, Mr. C. V. Boys, cannot be 
fairly regarded as demonstrating that Leyden jar dis- 
charges are oscillatory. 


——— ~ 


+ 
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Fig. 17. Fig. 18. 


Fig. 17 is intended to represent the mechanism of a 
brush discharge proceeding from a pointed + cou- 
ductor into the atmosphere, the electrified air molecules 
increasing in number as the distance from the conduct- 
ing point becomes increased, and also repelling one 
another because electrified similarly. Fig. 18 represents 
a cross section of an electrical brush. It will be seen 


tbat the stress to which the inner molecules are sub- 


jected must equal and balance the stress divided over 
the larger circles of charged molecules which surround 
them, and that therefore the potential of the central 
molecules will be a little higher than that of the outer 
ones, and here the writer ventures to think is the ex- 
planation of the fact observed both by Reiss and also 
by ‘'homson—viz., that the sparking distance between 
oppositely charged parallel plates separated by an air 
space was a little greater than the increase of potential, 
or, as the writer would say, the general potential. In 
that portion of the article where the experiments 
Reiss and Thomson with flat parallel plates were refe 

to, the writer ventured also to express the opinion that 
when discharge occurred between the opposi 
charged circular plates the spark occurred in the 
neighbourhood of the centre of the plates, and for the 
reason that the potential, it seems to him, must 
somewhat higher in the centre than in the neighbour 
hood of the outer periphery. The observations of the 
late Andrew Crosse also go to show that the centre 0 
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a thunder cloud is at a higher potential than the outer 
edge of the cloud. 

The newer development of electrical theory which 
has led mathematicians to the conclusion that the 
central portion of a conductor is stolidly inert to 
lightning conductors, seems to the writer to overlook 
altogether the part induction plays in electrical pheno- 
mena, and he is of opinion that nearly all the necessary 
data for arriving at a correct conclusion are to be 
obtained by studying the phenomena observed in con- 
nection with practical submarine telegraphy. 

In a working submarine circuit we have an example 
of the transmission of energy by means of electrical 
alternations, not so unlike an alternating electric light 
system, the chief difference between them being that 
certain phenomena common to submarine circuits and 
to alternating electric light systems, are exalted in 
the one to a very much higher degree than they are in 
the other, 

A submarine circuit shows the relationship which 
exists between dynamic and statical electrical pheno- 
mena, for we there see electricity primarily dynamic 
transformed into static electricity, and from the statical 
condition we see it resolve itself back again to the 
dynamic state; and further, as the writer himself 
pointed out as far back as 1858, we also observe the 
insulated copper conducting wire performing the two- 
fold fanction of insulator and conductor. Its conduc- 
tive capability enabling energy to be transmitted across 
the ocean in which it is submerged, its insulating 
properties permitting the accumulation of statical 
charge, and in this two-fold action of the copper con- 
ductor practical evidence is incidentally afforded that 
no line of demarcation separates conduction and in- 


-sulation, that, in fact, conductive resistance and insula- 


tion are convertible terms. As a consequence arising 
out of the insulating capabilities of conductors there 
may be, in a long submarine circuit, two or three 
dynamic waves travellng in opposite directions to one 
another at one and the same time, and along with such 
waves also statical accumulations of electricity developed 
by the inductive action of the dynamic electricity 
through the insulating sheathing. 

The germs of all that submarine telegraphy has 
revealed were indicated, in some cases more than in- 
dicated, in Faraday’s laboratory researches, but, never- 
theless, what Faraday had demonstrated was entirely 
overlooked, and was not, in any true sense of the term, 
grasped as knowledge by our mathematical physicists 
in 1858 ; and, in the opinion of the writer, the so-called 
advance in electrical theory is evidence that some of 
our physicists do not seem to have grasped as working 
se what Faraday was familiar with, and 

ugat. | 

One of the lessons which the observation of the 
phenomena of submarine telegraphy brings clearly 
home is that dynamic electricity acts inductively on 
neighbouring matter—the fact that statical accumula- 
tions of electricity occur which correspond to, and are 
determined by the direction the electrical waves are 
+ Rd through a submarine circuit is evidence of 

Mathematical physicists now assure us most positively 
that the central portion of a conductor is practically 
idle when rapid electrical alternations are being trans- 
mitted, and Sir William Thomson has brought his 


special abilities to bear on the point in question, and 


he has calculated the actual depth that electrical alter- 


‘nations under specified conditions penetrate into the 


outer skins of conductors. 

The teachings of Faraday, and practical research in 
connection with submarine telegraphy, lead the writer 
to the conclusion that electrical alternations passing, as 
assumed by mathematicians, through the outer skin of 
4 conductor would act inductively on the interior 
portion and not allow it to be idle. Observation and 
study of physical phenomena as one great whole (as 
far as he has been able to do so) also lead the writer to 
the conclusion that the central part of a conductor, far 

m being stolidly inert to transient currents, is as a 
matter of fact at a slightly higher potential than that of 
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the outer skin, and for a similar reason that the 
potential of the central portion of thunder clouds, as 
observed by Crosse, is higher than that of their outer 
edges. The views here contended for also receive 
support from what Sir William Thomson himself, as 
well sa Reiss, observed and have recorded in connection 
with their experiments with oppositely charged metal 
plates separated by an air space. Common sense 
reasoning would also suggest that electrical currents, 
whether they be steady or transient, should follow 
similar laws, and as what is termed a current, be it 
electrical or otherwise, is simply a transmission of 
energy through matter, what is noticed when energy is 
being transmitted by a flowing river, the water flowing 
down the centre faster than at the sides, if considered 
in connection with that harmony which seems to run 
through, and to link together all physical phenomena, 
would suggest that it is more than probable that the 
central portion of an electric conductor is at the very 
least as effective, so far as the transmission of energy is 
concerned, as the exterior parts. . 


Fra. 19. 

B: 

B 

| 
B B 
4 Fie. 20. | 


Construct a Leyden arrangement of two long metal 
tubes, separated either by an air space or a glass tube, 
fig. 19, and statically charge it by an influence machine. 
Now, assuming, as represented in the sketch, that the 
inner tube which forms the inner coating of the Leyden 
arraugement has only one half the surface of the outer 
coating, as the + and — charges must necessarily 
balance one another, the potential of the charge on the 
inner coating must have twice the potential of that of 
the outer coating, and as the energy associated with 
statical charges is as the square of the potential of the 
charge, it should follow that twice the energy is accu- 
mulated on the inner coating, and, that being so, it 
follows that if this tubular Leyden arrangement be 
charged until discharge occurs between the metal balls, 
A, and B,, then the energy accumulated on the inner 
coating should be capable of travelling at twice the 
speed of that on the outer surface. 

Let B, fig. 20, represent a long solid copper cylinder 
of large diameter, and connect the two ends by means 
of the conductors, A, A,, to the two poles of an alter- 
nating current dynamo, if the alternations passed 
through the outer skin only, it is thought a + alterna- 
tion would act inductively on the interior, driving out 
a + current, and the reverse action would occur at the 
time a — alternation was passing. , 

Let B, fig. 21, represent a Leyden arrangement, con- 
sisting of two long metal tubes separated by a dielec- 
tric, connect the conductor, B,, to the outside of a 
charged Leyden jar, and approach the ball conductor 
connected to the inner coating of the jar near enough to 
A, for discharge to occur ; at the same time as a spark 


‘occurs at A, between the inner coatings of the Leyden 


jar and the inner coating of the tubular Leyden 
arrangement, a spark will occur across the air space, 
B,, between the outer coatings of the tubular Leyden 
arrangement and that of the Leyden jar, and thetubular 
Leyden arrangement will now have received a statical 
charge. 

Let fig. 22 represent a Leyden arrangement similar to 
fig. 21, but insulate the outer coating, B, and let the 
interior tube, A, form the path of discharge of a Leyden 
battery of large surface. At the time discharge occurs 
through A, the writer ventures to think a spark will be 
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observed between the balls, B, and B,, indicating that 
a secondary current has been developed in the outer 
tube, B, as a consequence of the magnetic inertia and 
self-induction of the inner tube, A. Now place a solid 
| metal cylinder inside the interior of the inner tube, A, 
so as to inèrease its mass, and discharge the Leyden 
battery through it as before ; if the views held by the 


Fig. 21. 


Blo OR... 


Fra. 22. 


Oe 


writer be correct, the secondary spark developed 
between the balls, B, and B,, will now be a heavier 
one, owing to the greater inertia opposed by the more 
massive conductor, and should the experiment demon- 
| strate that this is 80, there would then be conclusive 
proof that Leyden jar discharges pass through the mass, 
and that the interior portion of a lightning conductor is 
not stolidly inert at the time a lightning discharge takes 
place through it. 
(To be continued.) 


ON THE EXCITEMENT OF ELECTRICITY 
AND HEAT IN ELECTROLYTES. 


By MAX PLANCK (Annalen der Physik und Chemie). 


(Continued from page 601.) 


Section 7.—Change of Temperature by Diffusion. 


WITH regard to the density 1, the heat capacity 1, and 
the thermic conductivity, 4, of the water, the differences 
of temperature which occur on the diffusion of two 
solutions », and 7,, initially of equal concentration, 
may be fully calculated according to the theory which 
has been developed. In any volume element the tem- 
perature 6 varies, firstly, on account of the heat brought 
by the surface and, secondly, on account of the-heat 
above calculated produced in the element. The latter 
is deduced from the equation (14) if we put J = 0 and 
x’ = x + dx, and it has to be divided by the mecha- 
nical heat element A = 42436 x 10°for reduction to 
gramme-calories. The change of the temperature in 
time is then : ; 
30 à 0 R 4uv à p 


ti * Te 
or, with reference to the values of 6? p/é 2° and a? 


from (17) 
#86 PM — Po 


| Further, 6 for £ = 0 and x a constant = 0). 
The complete solution of these conditions is given 


| by : 

| 

| 2 a? (p, — ps) fer (18) 
O0 — 0 = 1 ‘à w° J. 

| —&) x dw 

| 2 


as iit may be easily verified. Thus the temperature is 


obtained as a function of place and time. According 
to (15) we may also write: 


= (45) -2 ©] 


in which p (x) signifies the osmotic pressure at the 
point z. The change of temperature (positive in the 
more dilute solution) at a point, x, is therefore propor- 
tional to the difference of concentration which exists 
between this point and a point of the same solution 
nearer to the original plane of separation in the pro- 


portion «a! V %. For the solution of H Cl above men- 
tioned the 


a | V k = 0133. 


At the original plane of separation of the solutions 
æ =, the temperature remains constant at all times, 
= 0,; on the other hand, there exists for the given 
time, {, on the one side, a special maximum tempe- 
rature, and on the other a minimum temperature, and 
— as itis found by the differentiation of 8 according 
to x at the distances : 


ET, 
x log 


Thus the maximum and the minimum deviate from 
each other symmetrically and continually more slowly 
to infinity. 

For the diffusion of HCl, e.g., after the expiry of the 
first hour ¢ = 60?, the position of the maximum and 
miniature temperature is given by : 


æ = + 0306 


so that at this time the maximum and the minimum 
are at the distance from each other of 0612 centi- 
metres. 

The amount of the maximum and minimum tem- 
perature is quite independent of the time, as it 
immediately appears if we calculate the accompanying 
temperature 6 for the value of + from (18) given in the 
last formula. We find then : 


2(k — a’) “8 


a? 
dw 
a k 
vs (k — a?) log a? 


The value of the integral is constant, independent of 
the time and the concentrations. For HCl the lower 
limit will be 0‘191,the upper 1‘434 and the integral 
receives the value 0°66. If we again take, as an instance, 
the diffusion of a normal solution of hydrochloric acid 
into pure water then p, = 0-001 R, ». = 0, whereby the 
maximum and minimum temperature are determined 


as : 
0 — 0, = + 0:0077. 


= Therefore the greatest difference of temperature in 


the process of. diffusion in question, which may occur 
between a heated point on the one side and a refrige- 


rated point on the other, is 0‘015°. Its demonstration | 


in the thermo-electric way may be not impossible, at 

least qualitatively. In a quantitative investigation the 

degree of dissociation would have to be considered. 
(To be concluded.) 


Leprosy Cured by Electro-homeopathy.—The Calcutta 
correspondent of the Daily News telegraphs: Father 
Miiller, of the Jesuit’s College at Mangalore, claims to 
have cured several cases of leprosy by Count Matters 


- system of electro-homeopathy. He gives a description of 


the statement, and states the cost to be only 10 rupees 
for each cure. A gentleman at Calcutta claims to have 
effected cures by similar treatment. 
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A SYNTHETIC STUDY OF DYNAMO 
MACHINES. 


(Continued from page 538.) 


VIII.—ARMATURE REACTIONS (continued). 


ASSUMING, with Mr. Swinburne, that the brushes are 
approximately under the pole corners, if 6 represents 
the angle embraced by each pole piece in degrees, the 


magnetising force producing a cross field is 2 0 A 


We have then, stated generally, the equation 


which gives for an induction equal to nought under 
the brushes 


won 
0 


Ao 


In practice the safety margin brings the ampére turns 
down to about half of this value, and 


(1) 


expresses fairly well the degree to which armatures are 
usually loaded. If we call r the radial depth of the arma- 
ture core and w the angular width of each pole piece in 
centimetres, we may write for I, the induction in the 


gap, its value = ae. L where I, is the induction in the 


core per square centimetre. The equation then be- 
comes 


A, = rl 


In cylinder machines where I, is between 17,000 
and 18,000, and @ 120°, the permissible ampére turns 
on the armature are under these circumstances 


A» (3) 


The latter formula agrees closely with that given by 
Mr. Esson who, in his paper read before the Institution 
of Electrical Engineers recently, gave several examples 
of cylinder machines and the coefficients for their 
armature loads. In the paper, the product of the exte- 
rior conductors and half the current is called the ampére 


turns, and the coefficient, 42,000, would in that case . 


be doubled. The actual value given was 85,000. This 
latter formula may be very well used to afford a rough 
indication of the load which may be carried by Gramme 
armatures, since variations within the limits of practice 
in the angle embraced by the pole pieces, make conse- 
quent upon the large margin it is usual to allow, but 
little difference in the tendency to sparking. 

The above observations have an equally important 
bearing on the design of multipolar machines, since the 
permissible load for these is determined by precisely 
Similar considerations. The ampère turns on the 
armature of a two-pole machine are, as already stated, 
the product of half the exterior conductors and half 
the total current; in the case of a four-pole machine 
they are the product of one-fourth the conductors and 
one-fourth the current, while in six-pole machines they 
are one-sixth the conductors into one-sixth of the cur- 


rent. where C is 


the total current flowing, W the exterior conductors, 
and p the number of poles, the armature sections being 
connected up so that there are as many parallels as 
there are poles. The induction in the air gap of multi- 
polar machines is frequently greater than in that of 
two-pole machines as the width of the pole-piece is 


The ampère turns are in fact = ri 


| quad less compared with the distance between the 


ips. 
Let @ represent, as in the twe-pole machine, the angle 
embraced by the pole piece io Donees in machines of 
the multipolar type. On the assumption that the 
brushes are close to the polgtips the ampére turns pro- 


ducing the cross field will be 2, and 


pos, 
360 = 81. 


whence 


for an induction equal to nought under the brush, or 
allowing the same margin as before for practical work- 
ing 

4s = (4) 


As mentioned above A, = 7 , and substituting this 
value for A,, we have 


wc= 


288 11 p 


which affirms that the product of the total current and 
external conductors is directly proportional to the 
number of poles, and inversely as the angle embraced 
by the pole pieces. 

Sappose we have two machines, one of which has two 
poles and the other four, the proportion of periphery 
embraced by all the poles added being in both 
cases the same. In the four-pole machine the 
angular width of the pole piece in degrees 86, 
will be half what it is in the other, and the poles, ?, 
being doubled, wc will be four times as great, 
provided the induction in the gap and the length 
of the gap are similar. We may therefore have four 
times the conductors if the same total current is to be 
carried, each conductor carrying, of course, one-fourth 
of the current or one-half of that carried by.each in the 
case of the two-pole machine. As a general rule, the 
angle embraced by the pole pieces may be assumed as 
inversely proportional to the number of poles, in which 
case p 9 is constant, and, as may be seen from (4), the 
ampère turns have the same value whatever the 
number of poles. From (5) we see that on this assump- 
tion W C is proportional to p*. À 

The term ampère turns, as applied to the armature 
load, is not free from some inconvenience in its appli- 
cation, and it becomes preferable very often to consider 
the volume of current flowing along the armature, this 
being the product of the conductors counted all round 
the exterior and the current flowing in each. It is as 
if we substituted for the winding a thin cylinder of 
copper enveloping the armature in which there flows a 
current in the direction of the spindle equal to the sum 
of all the currents in the exterior conductors. In the 
case of a two-pole dynamo, two lines drawn along this 
cylinder in line with the brushes, will divide it into two 
semi-circular shells in which the current flows in oppo- 
site directions. Ina four-pole machine it will be divided 
into quadrants in which the current flows in opposite 
directions in adjacent ones. a six-pole it will be 
divided into six parts, and # on, the. number of 
segments being always equal to the.number of poles. 
Now it will be observed that the ampere turns, Ag, are 
in all cases equal to the volume of current in each of 
these segments. In the two-pole machine the volume 


in the semi-circle is Le , Which is equal to the ampère 
turns on the armature. In the four-pole machine the 
volume in a quadrant is Le which is again the ampère 
turns on the armature, and so on. The ampère turns 


being LE the volume is obviously these multiplied by 
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the number of segments: or poles, and is equal to 


= Call it v. Substituting for A, its value in (4) or 


for W C.its value in (5) we get for the volume which 
may be carried 


va (6) 


Comparing this with (1) it will be seen to be 
identical as in a two-pole machine, V is twice A. 
This expression, however, is applicable to any machine 
independently of the number of poles it may have, 
it is more convenient to apply than any of the others, 
and shows the load which may be carried at a single 
glance. When it is remembered that in multipolar 
machines the windings are not always connected as 
here described, its convenience will be still more 
apparent as it is quite independent of the manner of 
joining up. 

The equation (6) shows that by putting four poles on 
a given size of armature instead of two, the volume of 
current may be doubled, even if the proportion of the 
circumference embraced by all the poles added remains 
the same. For instance if we substitute four poles 
each embracing 60°, for. two poles, each embracing 120°, 
the polar angle being halved the volume can be doubled 
without overstepping the sparking limit. Whether by 
increasing the load we shall get beyond the limit of 
temperature rise is a question which will have to be 
considered later on. There are obviously several con- 
ditions, other than sparking, which determine the 
design, although it is to the consideration of the latter 
point only that we have confined ourselves in this 
section. Itis but right to say that experimenters are 
by no means agreed upon the exact form of expression 
which should govern the loading of armatures. Mr. 
Ravenshaw, for instance, has a rule for the load which 
presents no resemblance to those here given, and 
which makes it simply proportional to the area of the 
armature core. Mr. Swinburne, in his recent paper 


on “The Theory of Armature Reactions,” attempted 


to fix the limiting load on the assumption that 
the brushes were under the polar tips, or more 


correctly, that they were jast on the border of the 


fringe of field which bounds the polar expansions. 
The assumption seems open to doubt, as the position 
of the brushes between the no-lead line and the pole 
tips depends upon the load carried, and it is possible 
that a fringe of field sufficient to reverse the current in 
the section extends beyond the confines usually assigned 
to the fringe in working out the magnetising force 
required for the air gap induction. Mr. Swinburne 
places his brushes in the position above-mentioned, and 
says in effect “the brushes being here the ampère turns 
on the armature must not exceed a certain limit, or 
there will be no forward field to reverse the current in 
the section.” But it is found in practice, as might 
have been expected, that armatures are not luaded with 
more than about one-half of the ampère turns fixed by 
the theoretical limit. The close agreement between 
the figures given in Mr. Esson’s paper and the load in- 
dicated by equation (3) shows this, and under these 
conditions the brushes certainly have a position 
different from that required when the field is to be 
nought, or almost nought, at the pole corners. The 
fact is, Mr. Swinburne has to assume the lead and load 
the armature till it comes right, but as regards the pre- 
determination of the exact position for the brushes 
under the conditions of practice, little progress has yet 
been made. In this article it has been assumed that 
the brushes are just under the pole tips, for that their 
position depends upon the pole angle is certain. But 
that the induction in the cross field as given by our 
equations assuming this position, is correct we are not 
s0 sure. The margin between the theoretical limit and 
the practical loading is so large, however, that a slight 
variation in the anglé of lead produces quite an incon- 
siderable effect as far as sparking is concerned. 


(To be continued.) 


— 


PHYSIOLOGICAL EXPERIMENTS WITH 
ELECTRIC CURRENTS.* 


By EDWARD TATUM, M.D. 


THE following experiments were arranged for the pur. 
pose of ascertaining how definite a relation might exigt 
between density of current and fatal result. Dogs 
were the only animals used. The uniform. routine of 
procedure was to begin, in the case of each dog, with 
the closure of a current that was not expected to be 
fatal ; and then to follow that with closures of gnc- 
cessively increasing strength until the heart was 
arrested. The duration of each closure was one 
second. And a subsequent dose was not given until 
the heart and respiration were apparently quite re. 
stored. The electrodes were flexible frames of fing 
copper wire, covered with a thick coating of absorbent 
cotton, and were wet with weak saltsolution. A round 
one about two inches in diameter was bound on the 
forehead, and a rectangular one, one-and-one-half by 
six inches, was bound upon the inner aspect of the 
right thigh as close to the body as possible. 

The electrical resistance with similar connections, 
had previously been recorded in 12 dogs of varying 
weights and build. The highest figure was for a black 
and tan terrier of about 12 pounds, and reached rather 
more than 500 ohms; the lowest, for a stoutly-built 
dog of about 80 pounds, was slightly less than 200 ohms. 
The resistance offered by dogs between 30 and 40 pounds 
is, with fair contacts, generally very near to 300 ohms. 
These resistances were obtained by dividing the total 
number of volts of potential difference by the number 
of ampéres actually passed. They include, therefore, 
the obstruction offered by the electrodes, the contacts, 
and counter electromotive force. 

It has clearly been shown by experiments previously 
published that the fatal mischief done -by electrical 
currents to dogs is done chiefly or entirely within the 
actual substance of the heart. 

I have, however, not thought it worth while to attempt 
in this place any estimate of the current density to 
which the heart has been subjected, but ;have confined 
my calculations in the following tables, to (1) the 
average density in the smallest transverse section of the 
neck (expressed in decimals of an ampère per square 
inch) ; (2) the average density in the greatest trans- 
verse section of the chest; (3) the ratio of current 
strength to body weight. 


The strength of alternating currents is expressed in 


virtual ampéres and read on a hot-wire ammeter. 

The results would, doubtless, have been more satis- 
factory if, in every case, the interval between the 
strongest current survived, and that proving fatal, had 
been less than it now is. Still, it is thought that the 
results, as presented, are at least sufficient to givea 
fairly definite notion of the order of magnitude of the 
currents of different sorts that are required to prodace 
fatal results. 

Besides the summary given in Table V., I would cal 
attention to the following points of interest : ‘ 

Firat. That 300 reversals per second are no more 
injurious than 120, with currents of the same virtual 


‘strength. 


Second. That, when reversed 300 times per second, a 
current to be fatal need not be of more than half the 
virtual density of a continuous current for the same 
result. This is the lowest ratio between the respective 
“ least fatal densities” given in Table V., and occur 
when chest densities are regarded. If neck densities 
or weights are regarded, the lowest ratio of fatal powers 
is about one-third. | 

Third. That, when dogs are thoroughly etherised, 
this difference between the fatal powers of continuous 
and rapidly alternated currents is practically abolished, 
the same virtual strength being required in one case a8 
in the other. | ae 


* Electrical World. 
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Fourth. That while ether thus in some way increases 
the tolerance for rapidly alternated currents, it h:3 no 
such power with regard to continuous currents. 

Fifth. That, in estimating the killing power of a con- 
tinnons current, the relative position of the poles is 
probably without significance. 


TABLE I.—Wi1TH ALTERKATIÉG CURRENT. 


300 reversals per second. | 


; Lbs, 1  pound ot 
| In neck, Chest. body weight. 
Amper s, 
( -08 “015 ‘007 | ‘0094 
2 2°18 035 ‘015 -0212 
9 1 ‘018 ‘006 +009 
SE | 15 | O18 006 | +0063 
| | (30 | 03 ‘012 | ‘0125 
4 | 25 | ‘3 | 036 ‘012 | - 012 
‘008 0026 | ‘0039 
| ‘017 ‘0052 ‘0078 
| ‘008 ‘003 ‘0036 
6 | 274 ‘16 006 0072 
4 021 009 005 
245 ‘023 ‘Ol ‘0061 
473 ‘35 (12 008 ‘0073 
9 ‘005 ‘002 ‘002 
‘01 ‘00-4 004 
120 reversals per se:ond. 
| | | 
10. | 133 | | 018 | ‘0064 | 
il 184 | 1 014 | 0037. | “0054 
| | 


TABLE I[I— WITH ALTERNATING CURRENT. 


| 


. | Weight. 
Xo. | Lbs, 


| 


1 143 


TABLE CONTINUOUS CURRENT. 


Furnished by Secondary Battery. 


300 reversals per second. 
Dogs Etherised. 
Average curient density. | Amperes 
each closure una 
oe In neck. In chest. | Weight. 
‘08 eee eee 
‘20 ee. eee eee 
+29 
‘42 ‘056 ‘019 ‘0285 
‘435 ‘058 ‘02 ‘0295 
‘125 
*225 
‘315 ° 036 ‘012 0126 
‘45 C51 ‘018 ‘018 
Li 
3 
‘05 ‘018 ‘02 
‘75 ‘075 ‘027 ‘03 
eee eee eee 
‘15 
‘225 ‘014 ‘0056 ‘0056 
‘36 ‘023 ‘009 ‘009 
‘36 
‘50 eee 
‘60 ee see 
715 
1:05 1 ‘O4 survived' ‘026 
120 reversals per second. 
02 ets 
‘05 
13 ‘O17 ‘006 ‘0087 
‘17 ‘023 ‘008 O111 


’ Aver ge cur:ent density. Ampères 
No. ween cb per 
In neck. In chest. weight. 
1 | 9 ( 3 059 ‘019 ‘033 
| “42 ‘082 “027 “047 
eee sie 
2 | 20 ‘4 O15 ‘02 
| 53 055 020 026 
3 | 36} 107 ‘074 ‘03 029 
‘4 
| eee eee eee 
| ‘BS ove ee ove 
9 044 “017 O15 
1°25 ‘061 ‘023 ‘O21 
eee | eee eee 
D> eee | eee eee 
| 7 eee | eee eee 
5 66% 411 | ‘022 ‘017 
l'1 2 sec | eee 
G | 974 ii 1:3 ‘045 | ‘018. 013 
In Nos. 1, 3, 6, the positive pole was on the head. | 
In Nos. 2, 4, 5, the negative pole was on the head. 
TABLE 1V.—CONTINUOUS CURRENT. 
Furnished by Secondary Battery. 
Dogs Etherised. 
& À Average current density, 
} s.cond, In neck. . Je chest. body 
eee eee eee 
1 29 ‘48 049 ‘02 024 
G5 ‘067 03 032 
‘37 we 
2 45 ‘52 036 ‘131 ‘0115 
‘70 048 ‘017 ‘L15 
In No. 1 the positive pole was on the hend. 
In No. 2 the negative pole was on the head. 
TABLE V.—SUMMARY. 
Alte natiog curient. 
Dogs 
cther,sed. 
‘0) 500 12 Dogs 
lever- | rever- | lever- | rever- ethe- 
suls sals sul*, suis. rised, 
Strongest current used (‘35 | ‘1 1:05 |-‘17 |1:30 | °70 
Strongest current sur- 
vived ... ‘22 ‘0 105 | °13 ‘52 
Second strongest current 
survived 15 ‘50 | °0 9 | 
Greatest density i in neck | 
survived ‘021 | 0 ‘10 | O17 ‘061 | ‘049 
Second greatest density | “et | 
in neck survived 015 | O0 ‘056 | ‘0 ‘059 | "036 
Greatest density in chest i% 
survived... ‘009 | ‘0 ‘019 | ‘019 | 
Strongest current, per 
pound, survived... +009 | ‘0 028 | "0087 | ‘033 | ‘024 
Secondstrongest current, 
per pound, survived .,. | ‘0063 | ‘0 ‘026 | ‘0 ‘02 | ‘011 
Least density in neck, | | | re 
fatal ‘01 ‘014 ‘023 | ‘023 ‘045 | "048 
Second least density in 
neck, fatal … ... ‘016 |-014 | ‘051/°0 055 | °067 
Least density in chest, FR 
fatal ... ‘004 | ‘0037 | ‘009 | 008 | ‘018 | 917 
Least current per und, 
pe po 004 | 0051! | ‘0111 ‘013 | "015 
Second least current per 
pound fatal... ... ‘0061 | 0073 | . ‘018 | ‘017 | 0: 2 
{east fatal current SERRE 10 ‘36 |‘17 “42 
of greatest neck 
Rati density, survived | ‘21. | 0 ‘100 | ‘17 “Gi | 49 
10 © to least neck den-| | + oh 
sity, fatal... 10 ‘0 | ‘23 145 | AS 
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Since writing the above, Dr. Tatum has written the 
following interesting letter bearing on the same general 
subject, and especially important in view of certain 
experiments the results of which were recently made 
public in England : 

“To the Editor of the Ælectrical World: 

‘‘ Sir,—Electrical currents can cause muscles to con- 
tract either directly or indirectly, or through the inter- 
mediation of motor nerves. They can also cause, 
through the cutaneous nerves, sensations varying from 
a rather pleasant thrill to an intolerable pain. The re- 
actions of these organs vary with the sorts of currents 
used ; and the intensity of the reaction in the case of 
a given organ and a given sort of current, varies to a 
certain, though limited, extent in proportion to the 
actual electrical output. These phenomena are ex- 
hibitions of normal physiological functions, and de- 
pend, for their development, upon the life and 
integrity of the tissues in question. 

“ Electrical currents may also cause the sudden death 
of an individual organism. Is the latter power a 
simple extension of the former one? Do they kill 
individuals by virtue of physiological excitation of 
muscles or sensory nerves ? - It seems to be generally 
assumed that such is the case, and that if we can find 
out what sort of currents will, for a given electrical 
outlay, most vigorously call forth this vital activity, we 
shall then have found the kind of current that will, 
with the least expenditure of energy, destroy the 
individual. 

“It is certain, however, that the death of an individual 
(dog) may be produced without the intermediation of 
sensory nerves; for some currents. can kill quite as 


_ readily as ever after all sensibility to pain has been 


abolished in profound ether anzsthesia. And it is 


equally certain that it is not any muscular contraction 


caused by the current that kills. For the heart, which 
is the most vulnerable of all the vital organs, and 
which can be killed by currents that leave the other 
muscles and nerves apparently uninjured—the heart is 
actually not caused to contract bya fatal current, but is 
robbed of its faculty for further contraction. 

“ If, then, the fatal power of electrical currents bas 
no discoverable connection with their power to excite 
to physiological activity in senses, nerves or muscles, 
what right have we to accept a comparison between the 
painful sensations caused by two different sorts of cur- 
rents, or between their capacities for exciting muscular 
contractions, as the measure of their respective powers 
to destroy the function of a totally different organ ? 
Certainly, none whatever. If onesort of current really 
has a greater killing power for the same mechanical 
equivalent it can only be established by direct experi- 
ments with currents that kill; and the greater or less 
irritation which cutaneous nerves may suffer, in mild 
applications, is totally irrelevant.” 


Since the above was written the following correction 
by Dr. Tatum has been made :— 

Permit me to correct an error in my paper on “ Phy- 
siological Experiments with Electric Currents.” 

In reviewing the results I said : “Second. That, when 
reversed 300 times per second, a current to be fatal need 
not be of more than half the virtual density of a con- 
tinuous current for the same result. This is the lowest 
ratio between the ‘least fatal densities’ given in 
Table V.,” &c. | 

Instead of “least fatal densities” I should have written 
“ greatest densities survived.” 

The ratios of least fatal densities, as given in Table V.., 
will be seen to be, approximately, for alternating and 
continuous currents :— ; 


For the neck, x : 
For the chest, - 


By body weight, 


‘Yonkers, N.Y., May 8th, 1890, EDWARD TaTUM. 


AUSTIN’S INFANT DYNAMO. 


UNDER the name of the Infant dynamo, Mr. H. Austin 
of Armley, Leeds, is introducing a machine which he 
hopes may meet the demand for small dynamog, 
having equal merits with the larger ones made by the 
leading makers, as far as regards good output for power 
absorbed. He commences where other makers leave off 
namely, at one unit, the range of sizes being 1,000, 7 
400, 200, 100, and 50 watts. These are all made alike 
in every detail, differing only in size. 


The armature core is made up of thin best Swedish 


charcoal iron rings (No. 18 B.W.G.), accurately turned 
both inside and outside by special machinery. The 
sharp corners left on in turning are all carefully 
ground off each separate ring, which is then coated 
on both sides by a varnish made up of very thin 
shellac varnish, in which is mixed some fine Paris 
plaster. The core is then built up to the required 
depth, the separate pairs of rings, while under pressure, 
being carefully tested for insulation, and mounted on 
a strong spider of hard brass. The core is then well 
insulated, and wound in the Gramme fashion. The 
commutator is made up of segments of brass of a 
special quality (all carefully insulated with asbestos or 
mica), and has a good wearing depth. The field 
magnet cores are made of best Swedish iron, 


carefully annealed, and are screwed into the pole- 
pieces—the pitch of thread being almost micro- 
scopical—a method which gives a very good contact 
between the two surfaces. The yokes are very massive, 
having a sectional area three times that of the cores. 
The bearings are of very hard phosphor bronze, and are 
of good length. Each dynamo is fitted with a sight- 
feed lubricator. The used oil finds its way by suitable 
passages into the oil dish under the yoke of the magnets. 
There is only one lubricator to each dynamo, the oil 
entering between the two brushes and working out- 
wards, thus keeping the bearings perfectly clean. _ 
The armature can be taken out for examination In à 
few moments, it only being necessary to lift the brushes 
off and loosen the nut off at pulley end of spindle. The 
dynamos are fitted with rockers to brushes in special 
cases, but in most cases this is unnecessary, the requl 
lead being given by a suitable arrangement on brush- 
holders, which, when tixed, are not so easily tampered 
with as rockers. There are no loose wires dangling 
about from brush-holders to terminals, and every effort 
is made to make the machine as simple and effective a8 
possible, the workmanship also being of the best class. 


THE TELEPHONE IN BELGIUM. 


THE Belgian Telephone Company, which carries on its 
operations in Brussels, Antwerp, Charleroy, Ge 
Louvrière, and Verviers, has recently published | 
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results of their work during 1889. They show that the 
sition of telephonic matters in Belgium is a very 
flonrishing one. 

Up to December 31st, 1889, the number of subscribers 
reached 4,394, an increase of 343, or 8°46 per cent. over 
the previous year. 

The nominal capital is 3,400,000 francs, consisting of 
13,600 shares of 250 francs and 5,000 founders’ shares 

the value of which is not named) ; the actual capital 
subscribed is 2,635,000 francs. 


The installation of the company is valued as 


follows :— 
Local installations... … 1,699,129°95 francs 
Interurban and international ditto... 81,541°99 ,, 
Private ditto ... see 11,770°31 ,, 
Public ditto 40,956°31__,, 


1,833,398°56 ,, 


The subscriptions received in 1889 amounted to 
889,.451°47 francs, and other work carried out by the 
company in the shape of electric light wires, private 
installations, &c., realised 4,081-01 francs. Deducting 
from the net total 400,803°19 francs for reserve, there 
remains 287,142°91 francs available for dividends, 
allowing the distribution.of the following :—17:50 
francs per share of 250 francs, that is, 7 per cent., and 
13:60 francs to each of the 5,000 founders’ shares. 

The era of large dividends appears, therefore, to have 
commenced—a fortunate circumstance ; for the right 
to purchase the concessions at the end of 1892 is re- 
served by the Government, and the price of the pur- 
chase is represented by a rental equal to the mean net 
revenue of the last three years, increased by 15 per 
cent. 

Let me add, that as usual, the principal organs of 
the Belgian Press periodically call for the acquisition 
by the State of all the telephones. 

E. P. 


NOTES. 


Electric Lighting at Exeter.—At the last meeting 
of Exeter City Council a letter was read from the local 
Electric Light Company, Limited, giving notice of the 
company’s intention to apply to the Board of Trade 
for a provisional order, authorising them to supply 
electricity within the City and County of Exeter. The 
letter also expressed the hope of the directors that as 
the company was one in which a considerable amount 
of local capital had been embarked and was already in 
active operation and supplying the light to a number of 
citizens, the corporation would support the application, 
more especially as it would be impossible for the com- 
pany to meet the views of the Conncil with regard to 
underground wires until they possessed the powers to 
break up the streete, which would be conferred by a 
provisional order. It was also shown that the pre- 
vailing idea that the granting of a provisional order to 
the company would practically amount to the confer- 
ment of a monopoly was altogether erroneous. The 
Town Clerk pointed out that until they were in receipt 
of a draft copy of the proposed provisional order 
nothing could be done, and the matter was accordingly 
referred to the Parliamentary Committee. 


‘ Electric Lighting in Stockton.—The Stockton Cor- 


poration has obtained a provisional order to supply the 
electric light in the borough. | 


Lighting of the Royal Botanical Gardens, Man- 
chester.—A correspondent says that the electric light 


will be used during the season at the Botanical Gardens, 


Old Trafford, Manchester. The Thomson-Houston 
System will be employed. The management has been 
placed in the hands of Mr. S. H. Heywood, and, judging 
from the test installation, there is every reason to be- 
lieve that the result will be satisfactory. 


Reckenzaun’s Car in Australia —The Melbourne Age 
of the 18th ult. contains a telegram from Sandhurst, 
announcing the unofficial trial of one of the new cars 
of the Sandhurst and Eaglehawk Tramway Company, 
which was entirely successful. The cars used are on 
the Reckenzaun system. The machinery consists of 
two 8 horse-power Reckenzaun motors, each driving an 
axle through the medium of worm gearing. The 
motors are collectively capable of yielding 24 H.P. 
The field.magnet coils of each motor are divided into 
four equal sections, which, by means of a commutator, 
may be coupled in a variety of ways, so as to produce 
four different speeds and powers. The motors are 
placed under the floor of the car, being only 26 inches 
long, 22 inches wide, and 12 inches high. The storage 
cells are 72 in number, each made up of 17 plates, 
giving a capacity of 160 ampére hours. They weigh, 
with tray, &c., two tons. The car, when loaded with 
30 passengers, requires five electrical horse-power, to 
run at seven to eight miles per hour, and nearly four 
times that power on a grade of 1 in 15 rise. The car 
is beautifully finished, and lighted by incandescent 
lamps. It was equipped by Messrs. Stephens, Smith 
and Co., of London. 


A Novel Idea,—Dr. M. Krieg is establishing an elec- 
trical testing station at Magdeburg, Germany, and in- 
vites electricians to become members of the institute 
(testing station), paying a subscription of 20 marks per 
annum, for which they will receive 25 per cent. dis- 
count off the fees if any of their apparatus is tested, 
but the tariff is not published. 


Electric Hand Lamp,—A fireman’s electric hand 
lamp is now being introduced by the well-known fire 
engine makers, Messrs. Merryweather and Sons, of 
Greenwich and Long Acre. The battery and lamp are 
contained in a copper case, similar to a fireman’s 
ordinary lamp, and fitted with a handle for convenience 
in carrying. The battery trough consists of six cells, 
and the carbon and zinc elements are carried on an 
ebonite plate capable of being moved vertically, so that 
when the light is not required the elements may be 
withdrawn from the exciting fluid and kept in a posi- 
tion by pinching screws. The electrolyte used is a 
special solution of bichromate of potash with sulphuric 
acid. The battery may be quickly recharged by un- 
screwing a pair of screws and dropping the bottom 
trough out of the case. The spent liquid is then thrown 
away and a fresh charge poured into the trough, this 
operation occupying no longer than is necessary for 
replenishing an oil lamp. Very powerful parabolic 
reflectors are provided, and the lamp, which has: a 
duration of from two to three hours, forms an important 
adjanct to the outfit of a fire brigade. The lamp is also 
suitable for use in mines, gas works, gunpowder and 
chemical factories, &c. The advantages claimed for 
this lamp are its portability, facility in charging, capa- 
bility of. resting the battery when the light is not 
required, and its safety. The lamp is shown, among 
other articles, at the Royal Military Exhibition. 


Tenders Wanted for Cables.—The Spanish Minister 
for the Colonies invites tenders for the supply of a 
cable to connect Spain with Cabaand Porto-Rico. The 
tenders are to be sent in before the end of July. No 
conditions of contract have been published. 


Electric Fire Alarms.—An elaborate system of tele- 
phones and electric fire alarms is being established 
between Arundel Castle and the outlying stables, estate 
office, and other buildings, in order that assistance may 
be promptly invoked in case of an outbreak of fire. 


Electric Light Fittings.—O wing to large increase ‘of 
business in electric light fittings, Messrs. Faraday and 
Son have recently opened drawing offices and show- 
rooms on the first floor of their premises, 3, Berners 
Street, as well as taking over an 2cjacent factory, to 
keep pace with the growing demands. 
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_ The General Electric Power and Traction Company, 
Limited.—“ This company offers an excellent oppor- 
tunity for those seeking asteady industrial investment, 
which will in time show great progress.” This is the 
opinion—no doubt carefully considered and based upon 
deep knowledge of the electro-technical industry—of 
Invention, a paper whose main object, we imagined, 
was to sift the grain from the chaff in the field which it 
is supposed to cover. For a City opinion on this 
scheme we would advise readers to peruse the 
Financial News of yesterday, which beara out our 
own comments in the most complete manner. 


Personal.—Mr. Frank B. Lea, B.A., Assoc. Inst. 
Electrical Engineers, writes to ray that he has ceased 
all connection with Hlectrical Plant, in which he has 
hitherto acted as editor and manager. Mr. Leais about 
to take up more active work in the way of electrical 
transmission of power, and although we shall lose the 
lively paragraphs from his pen which made our con- 
temporary so readable, we wish him every success in 
his new venture. 


Presentation to Mr. Bernard Drake.—The staff 
and employés of Messre. Drake and Gorham, who 
now number upwards of 80, presented Mr. Bernard 
Drake, on the occasion of his marriage on the 28th May, 
with a handsome plate-chest, containing an assortment 
of silver plate. Mr. Drake replied : Gentlemen—lI can- 
not tell you how much I appreciate the very handsome 
and useful present which you have made to me, and I 
value it all the more because I know what sacrifices 
must have been necessary to give me such a costly 
token of your good feeling.. You all know what im- 

I attach to an absolute unity of interests. 
between employer and employed, and I should like to 
take this opportunity of thanking you all for the very 
loyal way in which you have always worked for the 
welfare of the firm. I like you all to feel, as I know 
you do, that as the business increases and prospers, your 
individual interests are watched, and that every success 
which we score will tend to better your positions. Our 
object is, and always will be the same, viz., to do better 
work than anyone else, to employ better men, and pay 
better wages. I am pleased to say that with your as- 
sistance this policy is succeeding, and the firm is ina 
more prosperous condition, and has more work in hand 
now than at any previous stage of its existence. I hope 
you will co-operate with us in executing this work so 
that it may be a credit to us all, and that you will con- 
tinue to pay the closest attention to “ details,” for on 
this, to a Jarge extent, depend our success. I must 
— thank you for your kind present and good 
wishes. 


Telegraphists in Conference.—The annual conference 
of postal telegraph clerks was held at Leicester on 
Saturday, May 31st. An official shorthand writter 
attended on behalf of the Postmaster-General, and con- 
sequently the names of delegates were withheld. The 
conference adopted a resolution calling for the reinstate- 
ment of the Cardiff clerks, on the ground that no direct 
charge was made against them. A proposition from 
Manchester in favour of affiliating the association with 
the Trades’. Council of the United Kingdom was with- 
drawn, and the question referred to district centres for 
consideration, but a resolution calling for telegraphs to 
be dissociated from the Post Office and dealt with as a 
separate department was unanimously agreed to. The 
action of the Postmaster-General in sending an official 
reporter to the meetings was protested against as 
tyranical and unconstitutional. 


— 


Mr. Desmond FitzGerald on Spiritualism.—At the 
forthcoming Assembly of the London Spiritualist 
Alliance, to be held on June 12th, at the Banqueting 
Hall, St. James’s Hall, at 7.30 p.m., Mr. Desmond Fitz- 
gerald, M.I.E.E., M.Ph.S. (London), will deliver an 
address on “ My Experiences in Spiritualism : a word 
with Sceptics and Spiritualists,” 


Killed by an Electric Shotk.—A correspondent 


 writes from La Rochelle, under date May 29h :— 


M. E. Kirchoff, employed at the electric station 
of Viezon, was sent to La Rochelle in order to 
carry out some experiments. In concert with M. 
Fougerat, director of the station, he was experimenting 
with some lightning conductors for protecting the 


cables which distribute the light to the town. M, 


Fougerat was in the machine room ; M. Kirchoff, with 
two electric wires, was a litile behind him. The 
two wires at their ends had been stripped of their in. 


sulating material to a length of 20 centimetres, The ~ 


end of one of the wires was attached to a copper tap 
placed over a basin containing a little water. In order 
to make the projected experiment Kirchoff had to put 
in contact, in- order to close the circnit, the other 
wire with that which was on the tap. One experi- 
ment had already been made, and, in order to gee 
whether it had succeeded, Kirchoff had gone to the 
machine room, inadvertently letting the wire which 
he held in his hand fall into the basin. On his 
return, to recommence his experiment, he wished to 
again get hold by the end of the wire which had 
fallen into the basin ; but instead of taking hold of the 
part which was covered with the insulating material, 
he seized the uncovered part and at once fell to the 
ground. <A few moments afterwards he was found 
dead, still holding the wire in his hand, which was 
shrivelled and covered with deep burns. 


Prize Competition.—The Belgian Society of Electri- 
cians offers a prize of 500 francs for the best manual on 
electricity for the use of electrical foremen and 
mechanics ; MSS. are to be sent to M. Lagrange, the 
secretary, rue Vilain XIV., No. 26, Brussels, before Ist 
May, 1891. The jury will present their report on the 
15th July, 1891, when the award will be made. 


Soon to Emulate the Dodo.—The Philological Society 
of Massachusetts hopes, by means of the phonograph, to 
preserve the language and vocal characteristics of the 
Passamaquoddy Indians, a race which is becoming 
extinct. Who has not heard the exquisite poem com- 
mencing :— 

Sweet maiden of Passamaquoddy, - 
Shall we seek for communion of souls ! 


Where the deep Mississippi meanders, 
Or the broad Missouri rolls ? 


Sheep-shearing by Electricity.—A trial with the 
Wolseley sheep-shearing machine was made the other 
day at Lord Wenlock’s home farm at Escrick, before a 
Jarge number of farmers from the surrounding dis- 
trict. 


Cuttrissand Company.—O wing to the increasing de- 
mand for their motors and dynamos, Messrs. Cattriss 
and Co., formerly of 72, New Briggate, Leeds, have 
found it necessary to move into larger and more con- 
venient works, where they will have facilities for the 
manufacture of heavier machines than those to which 
their attention has been chiefly given hitherto. Their 
new address is Elmwood Electrical Works, Camp Road, 
Leeds. 


F, Geere Howard.—As announced in a former num- 
ber, this gentleman’s manufacturing business has been 
disposed of to Messrs. Appleton, Burbey and William- 
son. Mr. Howard now informs us that he intends de- 
voting himself entirely to contracting work, of which 
he has at the present time a large amount on hand. 
For greater convenience, he has removed to 18, Berners 
Street, W. 


Tenders Wanted.— The Corporation of Swansea 
invite tenders for the execution and maintenance of all 
the necessary works for supplying electricity within 
the borough, in accordance with the provisional order 
obtained for the purpose by the Corporation. Further 


_ particulars will be found in an advertisement. The 


Magistracy of Copenhagen also advertise for tenders for 
an electrical central station. 
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Tubes and Fittings.—Joseph Aird, Wellington Tabe 
Works, Great Bridge, Staffordshire, announces a reduc- 
tion in the price of tubes and fittings of 5 per cent. 


gross. | 
Fruits of Liquidation.—The Financial Times says : 


The pleasures of liquidation bave received a fresh illus- 
iration in the case of the Phoenix Electric Light and 


Power Company. From the liquidator’s report, which 


will be explained to the unfortunate shareholders at a 
meeting called for the 30th inst., it appears that all the 
money he has been able to scrape together, including 
the magnificent sum of £125 received from the vendor, 
“in settlement of claim for return of purchase money,” 
amounts to £1,617 4s. 10d. But let not anyone who has 
aclaim on the company indulge in the pleasure of an- 
ticipation. Out of a total list of debts and claims sent 
in, amounting to £25,105 17s., only £659 13s. 1d. were 
“admitted,” and even these chosen few only get 3s. 9J. 
in the pound. This absorbs £123, which is all that is 
available for distribution out of the £1,617 4s. 10d. which 
found its way into the liquidator’s hands. That gentle- 
man himself absorbs £285 7s. 2d.,and ths whole of the 
balance is swallowed up by costs of liquidation and 
other law charges. Truly the shareholders cannot be 
blamed if they exclaim “ Save us from our friends.” 


Re The Whitehall Electric Supply Company.—The 
London Gazette announces that a general meeting will 
be held on July 4th, in order that the liquidator 
may produce his account of the winding up of the 


company. 


Electrical Exhibition at Helston.—On Saturday 
evening last there closed a very attractive exhibition at 
Helston, some thousands of people having visited it 
during the few days it was open at the Epworth Hall. 
A special feature was the show of electrical apparatus 
and appliances by Mr. W. Slade Oliver, jun., electric 
light engineer, of Falmouth, consisting of instruments 
used in testing and measuring electric currents, electric 
motors, driving engines, sewing machines, &c., and a 
large collection of telephonic apparatus lent by the 
Western Counties and South Wales Telephone Com- 
pany. | 


Liquidation.—The following letter has just come to 
hand :—“*I write to enquire whether, through the 
medium of your valuable journal, any information can 
be obtained respecting the liquidation of the Electrieal 
Apparatus Company, late of 4, Charing Cross? Surely 
some distribution of assets should have been made ere 
this ?—ONE OF THE CREDITORS.” 


Progress at St. Austell,—The private installation, 
erected by Mr. Veale some three years ago, is now 
bearing fruit. Several public and private buildings 
are lighted, and a further development is expected. 


New Edition.—We hear the demand for Maycock’s 
“Practical Electrical Notes and Definitions” (Spon) 
has been so extensive that a second and greatly enlarged 
edition will be issued shortly. : 


The Lighting of St. Pancras.—The London County 
Council has given consent to the vestry of St. Pancras 
to borrow £10,000 for the purchasing of a site for an 
electrical installation. 


Obituary.—Major-General Frederic Brine, who died 
on Friday last, and who has done much good in India, 
Japan and China, both as a soldier and a philanthropist, 
will also be remembered in connection with ballooning. 
One of his adventures in attempting to cross over to 

tance in a balloon, when he was picked up in the 
Channel, will still be fresh in the memory of our 
readers. He was one of the passengers in the 
memorable trip to Calais and back in the electric launch 

olta, which was organised by Messrs. Stephens and 
ckenzaun some four years ago. 


Panic in a Theatre.—On Wednesday evening | the 
performance at the Théâtre Francaise, Paris, was dis- 


turbed by an occurrence which resulted in a panic. | 


The conductors carrying the current to supply the 
chandeliers seem to have come together, and the light 
was consequently extinguished, and sparks fell among 
the audience. The incident caused great excitement, 
although it appears that no damage occurred. - ~ 


The Government and the Telephones,—The Edin- 
burgh Chamber of Commerce has sent a memorial 
to the Treasury urging the Lords Commissioners to 
exercise their right to take over the telephone systein 
now, and not to delay their decision for a further period 
of seven years. The Chamber adduces the following 
reasons in support of their memorial :—(1) That in the 
event of the Government not purchasing, and at the 
same time continuing to grant licenses to other parties, 
great confusion and additional complication during the 
next seven years will be the result; (2) that the 
Government will purchase proportionately much 
cheaper now than in seven years hence; (3) that in 


regard to way-leave, there would be great saving of 


expense and long-spans avoided, thereby reducing the 
risk of accident; (4) that the telegraphic revenue, 
which is now suffering from telephonic communica- 
tion, would be sustained and increased by the addi- 
tional revenue arising from the extended telephonic 
system, and by economies which will arise from the 
two systems being operated in harmony. 


English Work in Calcutta.—We hear that Messrs. 
Mavor and Coulson have just secured an important 
electric lighting contract in the City of Calcutta. The 
contract is for the lighting of the extensive suite of 
offices belonging to the British India Steam Navigation 
Company, Glasgow and London. | 


American Society of Mechanical Engineers, — This 
society. has taken possession of its new home at No. 
12, West Thirty-first Street, New York. In addition to 
the usual club rooms and offices there is a large audi- 
torium with seating capacity for over 200. The place 
is lighted throughout by the electric light and provided 
with a telephone service. 4 was 


Crompton and Company v. the Elieson Electric Com- 
pany.—This case came before Baron Huddleston in the 
Queen’s Bench Division on Wednesday, when the plain- 
tiff’s claim for £454 8s. in respect of goods sold and de- 
livered and work done and materials supplied to and 
for the defendant company, between May Ist and 
November 30th, 1888, was agreed.to by the. defendants 
on the plaintiffs agreeing to strike off £70. The hear- 
ing of counter claims commenced-on Thursday. Mr. 
Finlay, Q.C., M.P., for the Elieson Electric Company, 
without specifying the amount, said tho damages 
claimed were heavy. The Elieson Company sued inter 
alia in respect of damages sustained by them to their 
credit and reputation owing to the breakdown on the 
10th, 11th, and 12th September, 1888, of their system of 
electric locomotives, while being used experimentally, 
under arrangement with the Metropolitan Tramway 
Company, upon a portion of that company’s line be- 
tween Stratford and Manor Park, which breakdown 
they alleged to be owing to Messrs. Crompton and Co.’s 
negligence. His lordship, after considerable argument, 
disallowéd the evidence on this head, ruling the alleged 
damage to be too remote. Evidence was next gone 
into to show the profits the Elieson Company would 


_ have made if the running arrangements referred to 


had not been discontinued by reason, as they alleged, 
of Messrs. Crompton and Co.’s negligence, and the 
further hearing adjourned till to-day, Friday. We 
shall probably refer to this subject at greater length 
in our next. 


Bank Lighting.—We learn that the City Bank, in 
Threadneedle Street, is to be electrically lighted by 
Messrs. Strode and Co. 
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24 harlesworth, Hall and Company.—This firm has 
appointed as its agents in London Messrs. Ewen & Co. 
of 37, Walbrook. | 


Electric Boats at Edinburgh.—The electric launches, 
which were. described on page 408 of our issue of April 
llth, are now running from Fountainbridge to the 
Exhibition, under the superintendence of Mr. Dickie, 
the representative of the Electric Traction Company. 


Opposition to the Central London Railway Bill.— 
There is likely to be an attempt to throw out this Bill 
when it comes on for reading in the House of Com- 
mons to-day. Mr. Seager Hunt, acting on behalf of 
his Oxford Street constituents, will move its rejection. 


NEW COMPANIES REGISTERED. 


Bishops Stortford Electric Light and Steam Laundry 
Company. Limited.—Capital, £10,000 in £1 shares. 
Objects : To carry out in the town of Bishops Stort- 
ford, or elsewhere, the business of electric lighting, and 
to produce and sapply electricity, electrical currents 
and force, and also establish a laundry and wash-honse, 
and to carry on the trade of a cleaner and scourer. Sig- 
natories : Major R. B. Dalby, O. Gray, T. Gilbey, A. J. 
Gwynn, 1 share each ; R. Lock, 2 shares; Hy. Copley, 
2 shares; J. A. Findley, 3 shares ; all of Bishops Stort- 
ford. Registered 28th ult. by Acklands and Nockolds, 
Bishops Stortford, without special articles of association. 


Dick Kerr and Company, Limited. — Capital 
£160,000, in £5 shares. Objects : To manufacture rail- 
way and tramway and appliance, and to carry on 
business as engineers, electricians, and contractors for 
railways, tramways, and other undertaking. Signa- 
tories (with one share each): F. Mannelle and J. Kerr, 
101, Leadenhall Street; J. Flett, 13, Cavendish Road, 
S.W.; J. W. Carr, 54, Norroy Road, Patney ; A. M. 
‘Allison, 20, Lebanon Gardens, Wandsworth; J. A. J. 
Smith, 22, Relf Road, Peckham Rye; J. Leigh, 54, 
Thurlow Road, West Dulwich. The first directors are 
Major-General C. E. Webber, C. Thornton Cayley, F. 
Mannelle, and J. Kerr. Qualification, £500 in shares. 
Mr. John Kerr is appointed managing director for five 
years at a salary of £1,200 per annum. The other 
directors will be entitled to remuneration at the rate of 
£200 per annum each, with an additional £100 for 
the chairman. Registered 3lst ult. by Linklater and 
Co., 2, Broad Court, Walbrook. 


New Electric Fire Lighter Company, Limited. — 
Capital, £10,000 in £1 shares. Objects: To purchase 
and carry on the business of the Patent Electric Fire 
Lighter Company, Limited, and also the patent rights 
and other assets of such business and certain leasehold 
premises at Stratford, Essex. Signatories (with 1 share 
each) : F. Edenborongh, 14, Lansdoune Road, Totten- 
ham; R. W. Parker, 3, New London Street; J. W. 
Warter, 24, Crutched Friars; S. Smith, Marsh Gate 
Lane, Stratford ; J. G. Brett, 3, New London Street ; 
H. Stevenson, 50, Eastbourne Terrace ; H. Joseph, 13, 
Sandringham Road, Dalston. Registered 3rd inst. 
without special articles, by Heath, Parker and Brett, 
3, New London Strect. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western and Brazilian Telegraph Co., Limited, 
—The annual return of this company, made up to 
the 23rd ult., was filed on the 30th ult. The nominal 
capital is £1,500,000, divided into 72,127 shares of £15 
each and 55,746 shares of £7 10s. each ; 119,920 shares are 
allotted, namely 64174 of the £15 shares and 55,746 of 


the £7 10s. shares, upon all of which the full amount : 


has been called. The calls paid amount to £1,380,705. 
The sum of £565 has been paid upon 75 shares forfeited. 


popular amongst the company’s subscribers and the public. 


Share warrants comprising five shares each are ont. 
standing to the amount of £7,125. Share warrants com. 
prising one share each are outstanding for £270. Share 
warrants comprising 42 shares, representing £630, have 
been surrendered since the 1st of January. 


West India and Panama Telegraph Co., Limited, | 


—The annual return of this company, made up to 
the 21st ult., was filed on the 28th ult. The nominal 
capital is £2,445,630, divided into 200,000 ordinary, 
34563 first preference, and 1,000 second preference 
shares of £10 each. The shares taken up are 8832 
ordinary, 34,63 first preference, and 4,669 second pre. 
ference, upon all of which the full amount has been 
called and paid, the subscribed capital thus being 
£1,275,530. 


Anglo-Portuguese Telephone Company, Limited.— 
The annual return of this company, made up to the 
22nd inst., was filed on the 28th ult. The nominal 
capital is £75,000 in £1 shares; 50,000 shares are 
allotted as fully paid up, and share warrants are out- 
standing representing £4,020. 


House-to-House Electric Light Supply Company, 
Limited.—The annual return of this company, made u 
to the 19th inst., was filed on the 30th ult. The 
nominal capital is £350,000, divided into 69,900 
ordinary and 100 founders’ shares of £5 each; 8,322 
ordinary and 100 founders’ shares are taken up. Upon 
7,322 shares the full amount has been called up, and 
1,000 ordinary and 100 founders’ shares are considered 
fully paid. The calls paid amount to £36,610. 


Electrical Engineering Corporation, Limited.—The 
statutory return of this company, made up to the 22ad 
ult., was filed on the 24th ult. The nominal capital is 
£150,000, divided into 29,600 ordinary and 400 
founders’ shares of £5 each. Of the former, 11,517 are 
taken up, and of the latter 16 are allotted. Upon 1,910 
ordinary shares £2 153. per share has been called, upon 
seven shares the fall amount has been called. as also 
upon the 16 founders’ shares. 9,600 ordinary shares 
are considered fully paid. The calls paid amount to 
£4,967 10s., and unpaid to £400. Registered office, 
3, Prince’s Mansicns, Victoria Street. 


Buckingham Electric Light and Power Supply 
Company, Limited,—The final meeting of this com- 
pany was held on the 28th ult., when an account was 
given showing the manner in which the winding-up 
has been conducted and the property of the company 
disposed of. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Western Couuties and South Wales Telephone 
Company, Limited. 


Tue fifth annual ordinary general meeting of the shareholders 10 
the Western Counties and South Wales Telephone Company, 
Limited, was held last Friday at the Grand Hotel, Bristol, under 
the presidency of Mr. Charles. Nash. The report, of which an 
= has appeared in the Ezecrricaz Review, was taken as 
read. 
The Chairman, in moving the adoption of the report, said: It 
would be seen that the capital expenditure to the end of 1889 was 
£139,993 163. 8d., and the gross revenue to the same date was 
£39,046 19s. 6d. The whole of the preliminary expenses had now 
been cleared off, and not only had the plant been fully maintained 
and renewed, but it had in many cases been improved at con- 
siderable expense by the substitution of the more efficient 
durable copper aud bronze wire for iron. The directors felt or 
disappointment that the result of the year’s work did not enable 
them to recommend a dividend on the ordinary shares; it was, 
however, proposed to add £500 to the special reserve fund, wn 
creasing it to £1,700. One principal cause of the small amoun 
of net revenue was mentioned in the report, viz., the heavy a À 
sary expenditure on trunk lines. ‘The total expenditure on trun 
up to the end of 1889 was, in round figure?, £38,000, and this large 
outlay was only now beginning to be remunerative. It was ec 
fying to note that the use of the trunk system was increasing Y 
increase in messages was not confined to Exchange subscriven 
and renters, but the outside public also largely used - 
offices, the number of these latter calls having increased from 
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913 in December, 1887, to 1,772 in December, 1889, and 


to 1,968 in March, 1890. The total number of calls on the 
company’s trunk lines had been as stated below, showing 
a monthly increase of 442 from September, 1887, to March, 1890. 
The large increase in calls during the current year gave confident 
mise of a further advance in this percentage. As yet the 
Le had not been a direct source of profit, although the pro- 
ive increase in the monthly earnings, and the steady im- 
rovement in the percentage, proved that they were no longer 
altogether unremunerative; but the indirect value of the trunk 
system in extending the Exchange business of the company was 
very great. It was not merely in active business towns like 
Cardiff and Newport, where, the calls amounted to several 
hundreds a day, that the value of the trunks was shown; but in 
quiet residential places like Bath, and in business places like 
Gloucester, where the value of the telephone to many of the sub- 
seribers was chiefly the power of communicating with Bristol, 
Cardiff, and other places; thus in many cases the trunk not onl 
brought in its own revenue but led to exchange subscribers at eac 
end. This experience made them anxious to extend trunks still 
further, as they were confident that many places, which were at 
present quite un productive, would show a fair amount of business 
if connected with one or more of their leading centres. Worcester, 
for instance, had been a disappointing place. They had lately 
opened an exchange at Weston-super-Mare, and had already a 
fair number of subscribers, but they would not have obtained 
them without the promise of immediate trunk connection with 
Bristol. On completion of that line, which was now in a forward 
state, they looked for a large increase in the business at Weston- 
super-Mare. It was also important to complete the interval be- 
ween Newtor Abbott and Weston, bringing Exeter, Plymouth, 
and Torquay into direct communication with them. The effect of 
this would doubtless be to still further increase the Weston 
business, and that of Exeter and other places; and it would give 
the opportunity of opening exchanges at Bridgwater, Taunton, 
and possibly at Wellington, Dawlish, and Teignmouth, with a fair 
prospect of business. Shrewsbury was another place where 
a trunk connection was much wanted. Salisbury was at 
present quite isolated, but by the construction of a trunk 
line from Bath, vid Bradford, Trowbridge, Westbury, and 
Warminster, and continued to Winchester, these places would 
be put into direct communication with Bournemouth, South- 
ampton, and Portsmouth, and with the whole of the Bristol 
and South Wales districts, and a fair amount of business would 
doubtless result. Without this trunk connection they had hitherto 
found it hopeless to establish an exchange at Salisbury. With it 
they might expect fair business there, and probably at ‘Trowbridge 
and other towns. Another cause of the smallness of the balance 
was that during the year 1889 the progress of their exchange and 
private line business was less rapid than in 1888. ‘I'he increase in 
ordinary receipts in 1888 was £99 per week, and that for 1889 £74 
per week, making a difference of about £1,300 in the year. It was 
not easy to account for this, but it was certainly not to be taken as 
a sign that the use of the telephone had nearly reached its limit, 
for during the present year the advance at several of their large 
centres had been very rapid. For instance, Bristol had increased 
at the rate of £11 a week, against £7 a week last year, and Cardiff 
at the rate of £18 a week, against £13 last year. Considering the 
general use of the telephone, he could not doubt that it would be 
greatly extended in this country. ‘There was still much ground 


unworked. For instance, Falmouth and Truro were now asking . 


for an exchange, and many other towns might by degrees desire 
not to be left out of a system which was spreading over the 
country. 

Mr. H.'Fedden seconded the resolution. 

Col. Savile supported the resolution. 

The Chairman then moved : “ That a dividend of 6 per cent. per 
annum upon the amounts paid up on preference shares to the 31st 
of December, 1889, be declared, and that the amounts already paid 


by the directors on account of ‘such dividend, being the whole 


amount, be approved and confirmed.” 

The motion was seconded and carried; Mr. Thomas Poll and 
Mr. Henry Fedden, retiring directors, were re-elected. 

The Chairman moved that the sum of £500 be added to the 
reserve fund, making a sum total of £1,700. 

The resolution was adopted. 

The remuncration of the auditors for the year 1889 was fixed at 
95 guineas, this proposition being submitted by the chairman, and 
seconded by Mr. Read. 

The following resolution was then adopted: “That the re- 
muneration of the directors be fixed at the sum of £500 for the 
year 1889.” 

At the close of the ordinary meeting an extraordinary one was 


held, for the purpose of making certain minor alterations in the 
articles of association. | 


The Hastings Electric Light Company. 


TuE annual general meeting of the Electric Light Company was 
held on Wednesday afternoon of last week, at the office, Earl 
Street, Hastings, Mr. H. M. Baker, J.P., presided, and there 
Were also present: Messrs. Woodhams, F. A. Langham, F. J. 

arsons, Roddis, J. Reeves (directors), A. Bray, Bragg, James, 
and Burton (secretary). - , 

The Chairman, in moving the adoption of the report, referred 
with satisfaction to the obtaining of their provisional order, by 

© increased powers granted to them, under which he said they 


Would be in a better position than before. He then mentioned the 


fact that the Town Council had at last arrived at the conviction 
that it was desirable to light the town by electricity, and the 


speaker expressed himself of opinion that the adoption of the 
doctsie light in the town would be a t advantage. With re- 


ference to the granting of their provisional order, he thought that 
they owed a great deal to the legal skill which Mr. Langham had 
exercised in the matter. He then referred to the fact that during 
the last eight yeara the directors had had much anxious work, 
and a they had not had remuneration, still they were gra- 
tified, and, he might say, satisfied, with the success which the 
electric light had at last obtained in the town. He considered 
that at present their company stood second to none of the pro- 
vincial electric light companies in the country. Alluding to the 
re an ay of Captain Hennah from the office of secretary, the 
Chairman said that, like a true captain, he had not left the ship 
until it was in still waters. He thought that ia Mr. Burton they 
would have a most efficient secretary. He had much pleasure in 
moving the adoption of the report, and the payment of a dividend 
of 3 per cent. Amongst the many adverse criticisms which they 
met with was that they had only declared a dividend on paper, but 
on that occasion that attack could not be made, for they now had 
the money, and the dividend would be paid at once. : 

Mr. Bragg seconded the adoption of the report. 

The report was unanimously adopted, and the Chairman said 
that the next business was the election of directors. Measrs. 
Noakes and Parsons retired this year, and he pointed out that 
ra gentlemen had consented to remain with them if it was their 
pleasure. 

Mr. Bray thought they should avail themselves of the oppor- 
tunity of having two such good business men as directors, and 
moved their re-election. . 

Mr. Roddis seconded, thinking the company could not have two 
better men. | 

The proposition was unanimously agreed to. 


Greenwood aud Batley, Limited. 


Tue second ordinary general meeting of the proprietors of the 
above company was held last Friday afternoon at the offices, 16, 
Great George Street, Westminster, Mr. Arthur Greenwood (chair- 
man of the company) presiding. Fi | 

The Secretary (Mr. G. Hagger) having read the notice con- 
vening the meeting, | 

The Chairman moved the adoption of the report, which 
stated that the balance available for dividend amounted to 
£33,073 33. 10d. The sum of £16,873 183. 3d. was expended last 
year in carrying out the extensions and additions to buildings and 
plant. The works at Leeds were in excellentorder. ‘The result of 
the working of the first year proved fairly satisfactory. They had 
increased their sales by one-third during the past year. With 
such à large increase of business they naturally required more 


capital, and the shareholders were asked to sanction a further issne 


which the directors thought was absolutely necessary for effectively 
carrying on the work of the company. He concluded by moving 
the adoption of the report and stateme 1t of acsounrts. 

Adwiral P. H. Colomb seconded the resolution, which was 
unanimously carried. | 

The Chairman then moved that a dividend at the rate of 7 per 
cent. per annum on the preference shares and 10 per cent. per 
annum on the ordinary shares be declared. | 

The motion was seconded and adopted. 

The meeting was then made extraordinary, when a resolution 
was submitted by the Chairman for the purpose of making a 
further issue of capital to the extent of £44,000, viz., £16,000 in 
7 per cent. cumulative preference shares, and £28,000 in ordinary 
shares, to be offered in the first instance pro rata to the share- 
holders at moderate premiums. | 

. The propositions of the board were adopted, and the proceedings 
terminated with the usual vote of thanks to the chairman. 


Brazilian Submarine Telegraph Company, Limited, 
—The Directors have declared an interim dividend of 33. per 
share, free of income tax, at the rate of 6 per cent, per annum, for 
the quarter ended March 31st last, and payable on the 24th inst. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Com . Limited, The traffic recei for 
the week ended May 30th, amounted to £4171. ” 


The Cuba Submarine Telegraph Comp ny. The receipts for the month of May 
. were £3,40),asc»mpared with £3,513 in the corresp nding month of last year. 
The receipts for the month of Febru iry estimated at £3,390 realised £5,391 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
pe month of. May were £2,244, against £2,040 in the corresponding period of 
ast year. 


The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for the month of May, 1890, amounted to £41,230, as against £41,064 
in the corresponding month of 1069. à 


The Eastern Telegraph Company, Limited. The receipts for the month of May, 
1890, amounted £53,378 against £52,701 in the corresponding month of last 
year. 


West India and Panama Telegraph Company, Limited. Theestimated traffic recei 
for the half month ensed the 3ith Muay, are £3,184, as compared 
£3,053 ia the corresponding period of 18s¥, Tr 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending. May 30th, after deducting the fifth of the gross receipts payahle to 
the London Platino-Lrazilian Telegraph Company, Limited, were Es262. 


The West Coast of America Telegraph Com Limited, The gross earnings for 
the month of May, 1890, were 26,075. 


with 
he February receipts, estimated 
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SHARE LIST OF ELECTRICAL COMPANIES. 
l'resent Stock or Closing Closing Business done 
£ Highest. | Lowest, 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. Regd. me: Bearer 100 98 —10} 98 —101 00 “ss 
1,549,160 ae Telegraph, Limited sui nes oie Stock 50 — 51 50 — 51 -.50 2 
2,725,420 ; ae CNE eferred . bec dus Set see Stock 86 — 87 864— 87} 87} 87 
2,725,420 De do. Deferred ... ove ove die Stock 15}— 16} 154— 16 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 113— 12} 11§— 12} 123 1143 
99,000 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 | 
75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 106° —109 m6 —109 . 
63,416 | Brush Electric Ordinary, Nos. 1 to 63,416. 3 28— 25 25— 23 213 2 
63,416 Do. do. Preference, Nos. 1 to 63 416 2 1j— 2 14— 2} 22 4 
224,850 | Consolidated Tele La Construction and Maintenance, Ltd. . 14/- i 4— fxd 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 Stock 5}— 5 5}— 5% 
16,900 | Cuba Telegraph, Limited ... 2 10 11;— 113 11g— 12 124 12 
6,000 Do. do. p. c. Preference à) + 18} a 
12,931 irect Spanis elegra imit ove on y pai — — 
090 Do. do. é 10 p. c. Preference... ove ate 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 20 10à— 10ÿ 103 103 10} 
400,000 | Eastern eer. Limited, Nos. 1 to 400,000 ove 10 133— 14 13}— 14} 14} 134 
70,000 Do. 6 p. c. Preference 10 14$— 15} 14j— 15} 15} 14} 
200,000 Do. 5 p. c. Dehs. (1877 issue), repay. Aug., 1899 100 108 —111 108 —111 
1,290,000 Do. 4 p. c. Mortgage Debenture Stock … Stock 107 —110 107 —110 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 13i— 14 133— 14} 14} 13} 
320,000 Do. 6 p. c. Debentures, repay. February, 1891  …. wee 100 101 —103 101 —103 
446,100 Do. p. c. (Aus, Gov. Sub. ), Deb., 1900, red. ann. drgs. 160 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings  .…. 100 103 —106 108 —106 
367,900 | Eastern and South African Tel. Ltd. 5 p. c. Mort. Deb., 1900.. 100 102 —105 102 —105 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 … 5 43— 5} 4i— 5} 
46,700 | Elmore’s Patent SEK Ag Depositing, Ltd., Nos. 23,001 to 70, 000 2 4i— 5} 43— 6} 53, 4j 
19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 (83 _ paid) 5 2}— 2} 2}— 2} 
180,227 | Globe Telegraph and Trust, Limited 5 10 8i— 8 8i— 94 93 
180,042 Do. do. 6 p. c. Preference 10 144— 15} 144— 15} 15} 1413 
150,000 | Great Northern Tel. à ind of Copenhagen … 10 15}— 16} 15}— 16} 16 154 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 102 —105 102 —105 
250,009 Do. do. do. (issue of 1883) … 100 104 —107 104 —107 

9,334 Greenwood _ Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12;— 13} 12 — 13 xd , 

5,334 Do. « Ghnsainiive Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 xd , | 
41,600 | India-Rubber, ‘Gitta Perche and Telegraph Works, Limited . 10 19 — 20 193— 20} 193 194 
200,000 Do. 44 p. c. Deb., 1896... see 100 103 —105 103 —105 eS 

17,000 | Indo-European Tab. Limited... . 25 38 — 40 38 — 40 

38,848 | London Platino-Brazilian Telegraph, Limited had 10 6— 7 G— 7 
109,000 Do. do. Debentures 100 107 —+110 107 —110 

49,900 | *Metropolitan Electric Supply, Limited, ‘Nos. 6,101 to 50,000 .. 10 5j— 5} 5}— 5} . 6 ä 
886,875 | National Telephone, Limited, Nos. 1 to 386,875 ete oes ove 5 5i— 63 5j— 6 6 5} 
49,825 Do. New Nos. 386,876 to 436,700 ove one 5 53— 6 54— 6 5 54 
15,000 Do. 6 p. c. Cum. Ist Preference .. 10 124— 12} 124— 12} 12} es 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10}— 10} 10i— 10} 
220,000 | Oriental Telephone, Lid., Nos. 80,001 to 300,000 (11/: por 4 paid) 1 im À ÿ 

| South of England Telephone, Ltd.” Ordinary, N 

oe uth o n ele one, rdinary, os. 1 to 2,000, 

200,750 P 2,501 to 3,500, 93,251 to 300,000 

20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 33— 3 3}— 

3,381 | Submarine Cables Trust  … Cert. | 110 —115 110 —116 1143 | 114 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5}— 53— 5} 5} 5} 
37,350 Top Construction and Maintenance, Limited 12 44 — 46 44 — AG 454 414 

150,000 do. do.  5p.c. Bonds, red. 1894 | 100 101 — 104 | 101 —104 
55,000 | United River Plate Telephone, Limited ... 5 4i— 56 4k— 5 
146,000 ae do. 5 p. c. Debenture Stock... … | Stock 90 — 94 90 — 94 
,000 do. 7 p. c. Debs., Nos. 1 to 1,000 tas 100 . ‘ine ; ji 
15,609 | West Lie Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 9 — 10 9 — 10 93 
800,000 Do. do. do. 5 p. c. Debentures FR ; 100 99 —102 99 —102 100 99} 
30,000 | West Coast of America Telegraph, Limited eve ose 10 54— 5 63 6} 54 
50,000 Do. do. oO. 8 p. c. Debs, repay. 1902 ooo 100 115 —120 111 —116 116 112 
64,572 Western and Brazilian eh, Limited gee 15 9$— 10} 9%— 10} 10;5 10 
26,986 Do. do. do. 5p.c. Cum. Preferred .. 74 64— 63 63— 63 G3 6} 
26,986 Do. do. do. 5p.c. Deferred .. 74 si 4 Si 4 
,000 Do. do. do, Gp.c. Debentures ad * ” 1910... 100 106 —109 106 —109 
250,000 Do. 6 p. c. Mort. Debs., series “ B”’ of 80, red. Feb., 1910 100 104 —107 104 —107 1063 
88,321 | West India and Panama Telegraph, Limited... 10 23— 23 23— 2% 2% ii 
34,563 Do. do. do. 6 p. c. Ist Preference 10 11 — 11} 11 — 114 11 11} 
4,669 Do. do. do, 6 p. c. 2nd Preference  … 10 124— 13} 124— 134 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort À pas Bonds $1,000 | 120 —125 120 —125 
179,300 Do. do. Gp. c. Sterling Bonds 100 29 —101 99 —101 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42, 953 (£2 only paid) 5 1;— 2} 1j— 2} 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£63 wail, 63—7}.—Electric Construction Corporation (£10 paid), 04-105 


—House-to-House Company (£5 paid), 5—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 24—3. 


Edison and Swan Company, £9, (£1 — 11/- —12/-. 


BANK Rate or Discount.—3 per cent. (17th April, 1890). 


ese 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ne 
B 
fir 
| Vi 
sh 
| us 
| wi 
of 
| to 
| 
in 
W 
| be 
th 
br 
| 2 th 
| | ms 
| à of 
cie 
en 
| ex 
| ow 
| | an 
eV 
| ro 
| th 
C 
| of 
| no 
act 
| 
| | Co! 
| | rit 
| ele 
all 
| pa 
| à an 
ma 
Li; 
| Ja: 
| « 
| we 
| th 
SC£ 
| to 
| 3 tre 
| 
| | 
ces 
| | ob 
| 
| 
| à at 
su 
| Co 
Lis 
| ot 
| à Me 
ob 
pa 
fo 
to 
| tu 
roy 
| 


THE TELEGRAPHIC JOURNAL AND 


june 6, 1890.] 


ELECTRICAL REVIEW. 


647 


ELECTRIC LIGHT IN NEWCASTLE-UPON 


TYNE. 


Guar interest must be attached to the doings of the electrical 


companies in Newcastle, seeing that they are probably in a more 
advanced state than any other companies which are likely to have 
powers for lighting towns. Many difficulties have been overcome 
since their inception; at one period their prospects looked very 
overcast. Both companies were able to supply the light, 
but owing to legal points the necessary mains could not be 
laid. However, the Board of Trade smoothed matters, and 
work was proceeded with. The Newcastle Electric Supply 
Company has erected a commodious and convenient central 
station in Pandon. Dene. The situation is singularly fortunate, 
near to the centre of Newcastle, and hard by the station at New 
Bridge Street. Here are furnished two Robey boilers of 200 
LH.P. supplying steam to two horizontal engines by the same 
firm of 60 H.P. nominal. Each pair of engines drives a Mordey 
Victoria alternator with Victoria exciter coupled on the same 
shaft. Instead of the usual belting for driviny, cotton ropes are 
used, which have been adopted in more than one central station 
with great success. The dynamos work at an electromotive force 
of 2,000 volts, the current, by the means of transformers, supplied 
to the houses of consumers at a pressure of 100 volts, or even less. 
The cables used are concentric, and are laid below the pavement 
in 3-inch cast iron pipes with specially designed junction boxes. 
We understand some little improvement in this direction has 
been made by the company. Great attention has been paid to 
the fittings of the central station, and it presents a particularly 
bright appearance. At the further end of the building are placed 
the voltmeter, ampéremeter, &c., and arrangements are being 
made for fitting an elaborate switchboard. Although being one 
of considerable size, the station has been already found insufli- 
cient, and the company is busily engaged erecting a third boiler. 
engine and dynamo, in a newly-erected section, and even the 
extra power forthcoming from this extension will shortly, it is 
expected, be consumed. Each consumer is required to wire his 
own house, and there are many firms in Newcastle who are willing 
and able to do this in a‘satisfactory manner. The company, how- 
ever, takes the précaution; before supplying the current, to send 
round an engineer who thoroughly inspects the work done, so 
there can be little danger of scamped:work leading to accidents. 
Current is supplied to consumer at the low figure of 45d per Board 
of Trade unit. This is 25 per cent. dearer than gas in Newcastle, 
notwithstanding this fact, consumers prefer the electric light on 
account of its greater purity, which can be better appreciated in 
a smoky town like Newcastle. 2 

Although situate in another portion of the town, the second 
company, the District Company, has equal powers in many streets. 
Substantial premises have been built by this company near the 
riverside. The machines employed are Parson’s steam turb)- 
electric yenerators, in which turbine, alternator and exciter are 
all mounted on one bed-plate, one shaft carrying the revolving 
parts of all. These machines are run night and day, and work at 
an electromotive force cf 1,000 volts transformed to 100, in like 
manner as the other company. At the request of the Public 
Lighting Committee this company recently erected one or two arc 
lamps in prominent places in the streets so that they might judge 
of the effects for street lighting, and it is said great satisfaction 
was given to the committee. ‘lhe price charged per unit is more 
than the other company, 6d. per unit being chacge? ; as, however, 
stated previously, having equal powers, this makes no difference 


to the business done. It is the aim of this company to induce the 


- tramway companies to adopt electric traction, in which we trust 


they. will be successful. As showing the popularity of electric 
lighting in Newcastle, there has been in existence for some time 
past many small private installations, but.these will doubtless 
cease running on account of the cheapness and quality of light 
obtainable from the companies. 


THE LANE-FOX PATENTS. 


THE following is a copy of the circular which the Lane-Fox 
Electrical Company, Limited, of 66, Victoria Street, London, S.W., 
18 Now issuing to the trade :— | 


“1. As some misapprehension appears to exist in the mind of 
the public as to these patents, we wish to point out that they are 
at present held by the Lane-Fox Electrical Company, Limited, 
subject to licenses granted to the Brush Electrical Engineering 
Company (as successors of the Anglo-American Brush Electric 
Light Corporation), the Edison-Swan United Company, and certain 
other persons abroad. 

“2. In the case of one patent, 3,988** of 1878, for distribution, 
Messrs. Crompton & Co., and the Swan United Company, have 
obtained an exemption from proceedings for infringement of the 
Patents prior to December, 1882. 

P 3. The Lane-Fox Electrical Company, Limited, has been 
ormed not merely, as has been alleged, to collect royalties ; but 
carry on a general electrical and incandescent lamp manufac- 
g business. If the company is fairly met in the question of 
royalties, but a small charge will be imposed, and it is anticipated 


that when the question is more fully understood, the reasonable- 
ness of the company’s charges will be appreciated by the industry. 

“4. It should be borne in mind that the Lane-Fox patents are 
in no. way invalidated by the long period during which they have 
been, or appear to have been, in suspense ; nor, on the other hand, 


has that suspense been the fault of Mr. Lane-Fox, or designed by 


him with a view of entrapping companies into their use. 

“ 5. At an early period the Lane-Fox patents were disposed of 
by Mr. Lane-Fox, to be worked with other patents, to the British 
Electric Light Company, Limited, and subsequently to the Anglo- 
American Brush Electric Light Corporation. Those who are 
conversant with the early history of electric lighting will know 
that until recently the principles of incandescent electric lightiny 
were not generally understood, and though Mr. Lane-Fox himself 
well knew the value of his patents they were not propefly appre- 
ciated by the companies who held them, and were mixed up aud 
entangled with the claims of other patents held by the same com- 
panies for other and competing objects. | 

‘6. In illustration of the general contemporary ignorance of 
the principles now stated to be obvious, it may be mentioned that 
when first enunciated by Mr. Lane-Fox they were received 
with ridicule and decried as impracticable, and that such staunch 
supporters of the system as Messrs. R. E. B. Crompton and W. H. 
Preece were at first opposed to them; even so great an authorit 
as Sir William Thomson had for a time his doubts as to the 
theoretical soundnese. | 

“7. This opportunity may be taken to correct an impression 
which, to our great surprise, appears to prevail—namely, that Mr, 
Lane-Fox confined himself, some twelve years ago, to shadowing 
forth the bare outlines of a scheme, the essential détails of which 
were laboriously worked out by others. This is not true. : Not 
only were the principles of incandescent electric lighting distinctly 
enunciated by Mr. Lane-Fox as stated above, but all details neces- 
sary to their efficient application were worked out, by him inde- 
pendently, or through his agency, during the years 1878 to 1883. 
Thus in his hands the system became a thoroughly working 
system ; installations were put up at home and abroad, and when 


Mr. Lane-Fox temporarily abandoned electric work at the end of 


1883, his system, which was ridiculed as late as 1881, was accepted 
and largely used. | 

“8. After many abortive attempts to regain possession of the 
patents, attempts giving rise to ‘agreément’ after ‘agreement’ 
(each, as it was subsequently found, adding to, rather than re- 
moving the confusion), an agreement was finally come to upon the 
conclusion of the recent litigation between the a dag. lea 
Brush Electric Light Corporation and the Edison-Swan‘ United 
Company, Limited. By this agreement, dated: 3ed December, 
1889, each of the two litigating companies obtained a license t> 
use the patents in the future, and an indemnity in res of the 
past; but subject thereto and to certain licenses ting the 
a patents, all the patents were assigned absolutely to Mr, 

ane-Fox, REA | 

“9. In February of this year the Lane-Fox Electric Company, 
Limited was formed to carry out the long-postponed designs of 
Mr. Lane-Fox, and to vindicate his position as the inventor of the 
true principles of incandescent electric lighting. The company, 
however, do not propose to charge vindictive royalties, or in any 


way to attempt to impede the progress already made, even by the 


unauthorised use of. the Lane-Fox patents. 

“10. Many times in the course of his prolonged negotiations 
with the Anglo-American Brush Electric Light Corporation Mr. 
Lane-Fox was invited by competent financiers to join in the for- 
mation of a ‘ring’ to control to their own exclusive advantage 
the electrical industry. Mr. Lane-Fox declined. He wished to 
liberate and not to strangle the industry. Such still is his wish ; 
and the wish of the Lane-Fox Electrical Company is the same ; 
but as true liberty consists in justice, and not in injustice, the 
company will vindicate the patents; and insist upon the payment 
of royalties in respect of them. | 

“11. In pursuance of this purpose the company have formu- 
lated proposals, the terms of which will in due course be adver- 
tised; the pith of these proposals being that if those now using 
the patents will accept the proposed terms, or such modification of 
them as may be agreed upon by the middle of June next, no 
royalties will be claimed for the use of the patents prior to the 
31st December, 1889. | | | : 

“12. It is confidently hoped that the companies and the 
electrical industry generally, will see the fairness and reason- 
ableness of the terms proposed, and will co-operate in givin 
Mr. Lane-Fox the position he can fairly claim in the electri 
world 

C. A. STEPHENSON, 


‘ Managing Director Lane-Fox Electrical” 
Company, Limited.” 


French Telephony.—The British Consul at Bordeaux 
mentions in a Foreign Office report that the telephone 
lines there, as elsewhere in France, have passed into 
the hands of the Government. The number of: sub- 
scribers is about 450 and the subscription is about £12 
perannum. The long-projected . telephonic communi- 
cation between Bordeaux and its outport of Pauilliac, 
which will be of much use for shipping, is about to be 
opened. | if 
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REVIEWS. 


Chronological, Historical, and Heraldic Charts of the 


Royal House of England, from King Egbert to the 
Present Time. By I. A. Timmis, M.IC.E,, &c. 
Henry Setheran & Co., London. . 


Being more acquainted with telegraph than with 
genealogical lines, we may perhaps be excused, in first 
opening the sumptuously got up volume before us in a 
somewhat casual manner, for thinking that the work 
was devoted to the treatment of electric lighting from 


‘a decorative point of view. A closer inspection dis- 


pelled the error into which we had fallen, and revealed 
the fact that a most interesting book had come into our 
hands, but one which, to appreciate thoroughly, 
required a more adequate knowledge of the art of 
heraldic blazonry than we were in possession of. 


The author states in his preface that when he — 


sketched out some years ago, in a series of charts, the 
line of descent of the Royal Family of England from 
Egbert to the present time, he had no intention to do 
more than that; but as time went on he gradually 
added more and more collateral branches, and thus 
embraced, within certain limits, many of the Royal 
and chief families of continental Europe, as well as 
some of the best families of Great Britain. Next, to 


‘make the work more attractive, he decided to blazon 


the arms of the various families, and as the fascination 
of depicting heraldic devices increases by the cultiva- 
tion of the science, many other details were added in 
the endeavour to make the charts as complete as pos- 
sibie. 

A note is appended to each name in the pedigree, 
giving a concise but succinct account of the most im- 
portant events in the individual’s life, and also of 
current events in this realm, the whole series of notes 
thus forming an epitome of the History of England, as 
well as of events that happened in other countries. The 
record of these transactions is generally correct, but 
here and there—owing most probably to clerical and 
printers’ errors—the figures given for certain dates are 


faulty, resulting in such a case as that of King Stephen, — 
where the king makes an agreement with Henry to 


leave the latter the crown 17 years before Henry was 
born. 
The representation on the first page, showing how 


‘the Union Jack of Great Britain is formed from the 


single crosses of St. George, St. Andrew, and St. 
Patrick, should give some useful knowledge to 
numerous persons. Most people know the cross of St. 
George, but from the number of times we have been 
asked to explain the Union Jack we can only infer that 
the majority of the public are unacquainted with 
the other component crosses of the flag, or if they know 
that three crosses are employed in its construction they 
are doubtful as to which is which. 

Besides being a short history of England, Mr. 
Timmis’s work shows the progress of heraldic science 
in its progressive development from the earliest times. 
Drawings of the crowns worn by successive kings are 
also given. 

If some work of this kind could be introduced as a 
class-book for history we opine that the study of that 
subject would become a pleasant task to many who now 
consider it to be a most hateful drudgery. 


The Glow Lamp: its Manufacture and Use in Practice. 
(Die Gliih lampe, ihre Herstollung und Anwendung 
in der Praxis). By J. ZACHARIAS. A. Hartleben: 
Vienna, Pest, Leipzig. 


The treatise before us forms the 42nd volume of that 
well-known and useful series, Hartleben’s *“ Elektro- 
technische Bibliothek.” In his preface the author ex- 
presses the opinion that a systematic exposition of the 
various methods adopted for the production of the 
lamp is still wanting. He hopes that his work will be 


of the greater service, as the still-pending litigation on- 


the subject must ultimately come to an end, if in no 


more satisfactory way, yet, at any rate, by the expiry 


of the patents, a termination substantially in the 

of that in Jarndyce and Jarndyce. The author is per- 
fectly right in supposing that thereon the manufacture 
and sale of these lamps will undergo a great extension, 
Already he estimates the yearly production in Ex 

at five millions, and when gas and petroleum are tiged 
only for heating and driving motors, he calculates that 
the output will become tenfold greater. 

The history of the glow lamp is not considered at 
any great length. It is shown that originally, carbon 
filaments were not used as luminous bodies, but a 
platinum spiral. This was Edison’s first idea, though. 
in 1879 he seems to have adopted filaments of bamboo, 
The third period in the career of the glow lamp seems 
to be at hand when the current can be cheaply pro. 
duced in private houses. by means of galvanic or 
thermo-electric batteries, dispensing with the cumbrons 
dynamo. 

The author recognises Edison as the first who gave 
the glow lamp practical utility ; but not the first who 
devised its principle. The physical conditiong of the 
glow lamp are next discussed, a subject on which the 
most singular errors have prevailed, and have been re- 
produced even in the writings of specialists. In the 
section on the materials for lamps, the author insists 
that the vegetable fibres used for the production of 
filaments should be free from fungi. A manufactory 
was for an entire week unable to produce a good lamp, 
because decomposing bamboo had been used for the 
work, | | 

In the second chapter all the stages of the manufac- 
ture of the lamps are passed in review, and the neces- 
sary precautions are indicated. The third chapter treais 
of the applications of the glow-light. Here it is pointed 
out that the heat given ont is only from 290 to 536 calories, 
whilst a gas argand for the production of the same 
quantity of light gives out 4,860 calories, and a large 
circular petroleum burner 3,360 calories. It may, indeed, 
be thought that in our climate the heat of gas flames can 
rarely be objectionable. But the heat evolved by gas 
burners is in the wrong place—in the upper part of the 
room, and like chandeliers and suspended lamps, they 
help to reverse the old proverb, and keep our heads hot, 
and our feet, relatively, cold. 


In a table on the duration of glow lamps, we find | 


that as this increases, they become more expensive in 
working. Thus while a lamp adapted to burn for 500 
hours requires 2} watts, one constructed for 2,000 hours 
consumes 5 watts ; so that the increased duration of a 
lamp is not all pure gain to the consumer. | 

This little work, though it has certain rivals in the 
field, may be consulted with advantage by the makers 
and users of glow lamps. | 

The chapter on the “ Development of the glow lamp 
in a technical and commercial point of view,” is ex- 
ceedingly interesting. Whether the remarks on the 
“ Bankumphone ” and the “ Tuning-fork dynamo” may 
form the subject matter of proceedings for libel, we do 
not venture to foretell. 


Almanach-Annuaire de L'Electricité et de L'Electro- 
chemie. 69. Anuée, 1890. France-Belgique-Suisse. 
Firmin Leclerc : Paris, 172, Rue Louis-Blanc. 


This useful directory of foreign manufacturers of 
electrical material should be in the hands of all who 
have business dealings with France, Belgium and 
Switzerland. A great point in favour of the book is 
its extremely handy size. | 


Journal of the Institution of Electrical Engineers. 
No. 86. London : E. and F. N. Spon, 125, Strand. — 


The general contents of this number are as follows : 
Continuation of discussion on Mr. James Swinburnes 
paper on “The Theory of Armature Reactions in 
Dynamos and Motors,” and Mr. W. B. Esson’s pepe 
“ Some Points in Dynamo and Motor Design. ss 
and discussion on “ Alternating v. Continuous Carren 
in relation to the Human Body,” by H. Newman Law- 
rence and Arthur Harries. Abstracts. | 
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The Victorian Electrical Telegraphic Journal. No. 44. 
This number contains articles on “The Lighting of 


the Centennial International Exhibition, Melbourne, . 


1888 and 1889, by K. L. Murray (read before the Insti- 
tution of Electrical Engineers, London); “ Notes on 
the Measurement of Resistance,” by C. Ralston. “A 
Talk with Learners ;” “ Regulations for the Depart- 
mental Telegraph Class ;” “A Fault ;” “ Mehner Dry 
Galvanic Cells;” “An Electric Fence.” Correspon- 
dence. In the latter the following (which is worthy of 
note) cccurs :— 

“ Sir,—I became aware of a wrinkle lately that I am 
confident will be a novelty to many of your readers, 
and also of use. One of our telegraph inspectors gave 
it to me, and I am sure he will forgive me for giving 
it publicity. He came to my station, and found that 
the battery was not up to his idea of what a battery 
should be. He took it down, and renewed it. When 
it was put up again he asked me to favour him with a 
little sugar. Surprisedly I asked him what he wanted 
with sugar, thinking he had made some mistake. He 
quietly laughed, and said, “ Get some, and I will show 
you what it is for.” It was got, and he began to wash 
his hands in the usual way with soap and water, but, 
after rubbing the soap, he added the sugar, and imme- 
diately a good lather came. He washed his hands 
twice, and told me to do likewise. I did, and to my 
pleasure my hands came out of the wash clean and soft. 
He told me always to do so when working with mag- 
nesia or copper solutions, and the nasty dry feeling that 
usually is experienced when working with a battery 
is quite done away with. As I think this worth know- 
ing, I make bold to ask you to give publicity to it in 
the journal. This unpleasant feeling was one of the 
things dreaded, as one had always to let the effect wear 
away, days being taken up before it disappeared. 

“The inspector told me that he was indebted to Mrs. 
Walker, station-mistress of Drysdale, for his knowledge 
of it— Yours, &c., “S. M.” 


The Wimshurst Electrical Influence Machine. By W. 
P. MENDHAM. Bristol: King, Mendham and Co. 
Western Electrical Works. | 


Coming out as this small book does almost concur- 
rently with that of Mr. J. Gray, it will probably be 


_ overshadowed by the latter, as it is altogether smaller 


in dimensions and more elementary than that work. 
The chief aim of the author has been to describe the 
main features of the Wimshurst machine, and this aim 
has been satisfactorily effected, we think. Three- 
quarters of the book (64 pages) are, however, taken up 
with electrical experiments, which are described in 
every elementary treatise on static electricity. 


AN OPTICAL FEATURE OF THE LIGHTNING 
FLASH. 


By ERIC STUART BRUCE, M.A., F.R.Met.Soc.* 


IN the first report of the Thunderstorm Committee, 
Which dealt with photographs of lightning flashes, the 
Committee called attention to the fact “that there is 
not the slightest evidence in the photographs of 
lightning flashes of the angular zig-zag or forked forms 
commonly seen in pictures.” They also referred to the 
Paper that Mr. James Nasmyth communicated to the 
ritish Association in 1856, in which Mr. Nasmyth says 
that a flash of lightning appears to him to be more 
correctly represented by an intensely crooked line, and 
e seems to doubt the existence of artist’s lightning. 
0 these apparently conclusive condemnations of the 
Conventional idea of a lightning flash might be added 
the words of Mr. Ruskin in Modern Painters, when 
criticising Turner’s “Stonehenge.” He says :—“ The 


* Abstract of paper read before the Royal Meteorogical Society. 


white lightning, not as it is drawn by less observant or 
less capable painters in zig-zag fortifications, but in its 
own dreadful irregularities of streaming fire.” It is 
noticeable that these words were written of Turner’s 
picture many years before the publication of Nasmyth’s 


Tr. 
at on the other side there was the evidence of one’s 


own eyes, and those of many others, as having at times 


seen a zig-zag flash something very like the depiction 
of the artist, added to a conviction that in the conven- 
tional representation handed down from ancient times 
there is probably some element of truth. 

It ocèurred to me that the explanation would be found 
not to be an optical illusion, but an optical reality—not 
the flash itself, but the optically projected image of the 
flash formed on clouds. But why should the projection 
flash be in angular zigzags? Because the clouds on 
which the projection is cast are often of the cumu/us 
type. so as to afford an angular surface. 

he image of the flash takes the angles of the uneven 
surface of the clouds. Having formed this theory in 
my mind, I proceeded to experiment, and succeeded in 
reproducing something very like the conventional 
lightning by casting the projection of a photograph of 
lightning on model clouds. 

I have arranged on the table some model clouds pre- 
senting an angular surface. | 

Let the incandescent lamp represent a flash of light- 
ning at some distance from the screen of clouds. When 
the light is flashed on and off, there is the simulation 
of sheet lightning on the cloud screen; now to trans- 
form the sheet lightning into projection lightning. To 
do this there must be an addition to the arrangements 
—a cloud with a small opening in it, somewhere be- 
tween the flash and the surface of cloud upon which 
the projection is cast. Let a screen with one small 
opening represent such a cloud ; when this is placed in 
position, and the light flashed on, there is no longer the 
sheet lightning, but the image of the incandescent car- 
bon—a distorted image as it falls upon the uneven sur- 
face of the clouds. The sides of the horseshoe of 
white hot carbon appear to be zig-zagged. 

And now to go one step further. If we make another 
opening in the model cloud, there will be two images 


formed of the incandescent filament of carbon, and — 
likewise in nature a multiplication of openings will 


produce a multiplication of images of flashes. May 
this not explain the forked appearance so often de- 
picted ? 

It may be objected that it seems inconceivable how 
this peculiar type of flash came to be regarded as the 
only type ; for the image is probably not nearly so fre- 
quently seen as the flash itself. Perhaps the fact that 
the image of the lightning flash would not have that 
intense and dazzling brilliancy of the flash itself may 
explain this. 

If any brilliant source of light, such as the arc light, 
be suddenly flashed upon the average human eye, that 
organ would not recognise the form of the source ; but 
if the image were flashed upon a screen, ahy eye would 
distinguish the image of the white hot carbon points, 
and so the projection would lose the bewildering 
brilliancy of the flash, and its distorted form would be 
impressed upon the mind. The diminution of brilliancy 
probably also explains that other objection—that no 
photographic plate seems to have yet registered the zig- 
zag “ projection ” flash. 


Two Churches Struck b rg violent 
thunderstorm broke over Holsworthy, North Devon, 
recently. The tower of the parish church was struck 
by lightning, and the north pinnacle destroyed. 
Portions of the masonry fell through the roof into 
the nave, doing considerable damage. At Barnstaple, 
the tower of Holy Trinity Church was struck, smash- 
ing off one pinnacle and some coping. It would be as 
well to ask in these cases where were the lightning 
rods ? 
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King, Brown and Co, v. Anglo-American Brush 
- Electric Light Corporation, Limited, 


In the First Division of the Court of Session, Edinburgh, on Wed- 
nesday, May 28th, was commenced the discussion on the reclaiming 
note the defenders in the action by King, Brown and Co., 
Limited, Rosebank Electric Works, Edin h, against the Anglo- 
American Brush Electric Light Co ne Loos. for reduction 
of the defenders’ patent for a peculiar form of commutator and a 
series-shunt machine. After evidence in the outer house of the Court 
of Session, Lord Trayner found, with regard to the commutator, that 
the patent was invalid in respect that the invention claimed in 
the final specification was larger and different from that claimed 
in the provisional specification, and as to the series-shunt machine 
his Lordship held that it was anticipated by Varley, both by 
publication and usage. He therefore reduced the patents as 
sought, with e ses. The defenders reclaimed against this 
decision to the First Division of the Court and the case was 
opened to-day before the Lord President, Lord Adam and Lord 

’ Laren. he defenders were represented by the Dean of 
Faculty Balfour, Q.C., M.P., and Mr. Jameson, instructed by 
Messrs. MacKenzie, Innes and Logan, W.S., and the pursuers b 
Mr. Graham Murray, Mr. Dickson and Mr. Daniells, instruc 
by Messrs. Davidson and Syme, W.S 

Mr. Jamzson, for the imers, said this was an action of re- 
duction of Brush’s patent—a patent which was taken out originally 
in America, but which, in so far as it was a British patent, was 
brought here by a communication from America, and was patented 
by a patent agent of the name of Hadden. It was therefore 
called Hadden’s patent throughout the evidence; but, per- 
haps, it would be convenient for him to refer to it as Brush’s 
patent. The action of reduction was brought in consequence of 
an action of putting to silence that was brought by King, Brown 
and Company in consequence of which there were threats adminis- 
tered to them by the Brush Company for having manufactured 
compound-wound or series-shunt machines. That action came 
before their Lordships, and there was a question whether it should 
proceed first or follow an action brought by the Brush Company 
against the Orient Company. It was su that King, Brown 
and Company should try the question by means of a reduction. 
Following: that suggestion that reduction was brought. There 
were a number of grounds of reduction set forth in the record, 
but the grounds which were now founded upon by the pursuers 
resolved themselves into two or three. ey said, in the first 
place, with regard to the commutators of that machine, that they 
were neither original nor useful. He did not know exactly how 
far the pursuers ware gous to maintain all their pleas; but he 
was attacking the Ordinary’s interlocutor upon the three 
grounds which he took up, and in his speech he would only deal 
with these three points. These points were, first, that with regard 


. to the commutators of Brush’s patent, in the completed specifica- 


tion, there was something set forth that was not sufficiently 
shadowed forth in the provisional specification. That was the 
point against them with regard to the commutators. Then, with 
regard to the main part of the machine, the Lord Ordinary held 
that that discovery was anticipated by the publication of the 
tent of Varley in 1876; and the third ground was that the 
invention was publicly used by that machine of Varley prior to the 
patent. Brush’s patent, as regarded this country, was taken out-in 
1878, while Varlev’s was taken out in 1876; but there was this 
remarkable difference between them, that whereas Brush’s patent 
had been practically used ever since, and hundreds of machines 
made in accordance with it, Varley’s patent had never been heard 
of until the “— machine, made in accordance with it, was dis- 
interred from a lot of rubbish in the shop of the persons who made 
forward in a action—an action which was 
se y À e Brush Company a royalty. It 
was necessary before den further that he should lain 
the nature of that electrical dynamo machine, because it would be 
almost impossible that he should be able to read the evidence in- 
telligibly or refer to these points intelligibly without doing so. 
What he was going to say was really matter common to both sides. 
All these dynamo electrical machines might be described 
generally as machines for converting mechanical energy into 
electrical energy, and they were founded upon two principles, 
or modifications of the same principle, originally A ar | by 
Faraday—namely, that if a coil of wire were revolved in the 
two opposite poles of a magnet a current of electricity would 
be set up in a wire in a direction bearing according to whether it 
was whirled in one direction or another, and according, also, to 
whether the pole was north or south. The simplest form of such 
a wire was shown in a production in which it was revolved between 
‘the poles of a magnet. The current set up would proceed in one 
direction or another, and when the wire passed from the north to 
the south pole the current would be reversed, that was to say, in 
| qe along to the right it would pass to the left ; and vice versé. 
e magnets which kept up the field of magnetic force were called 
the field magnets. By multiplying the number of wires they mul- 
tiplied the currents enormously, and whatever mode of the coil of 


wires, they always constituted the armature. The commutator_ 


was that by which they avoided alternating currents. The cur- 
rents were taken off for practical purposes by a brush. There was 
always an outgoing current which, returning by the other brush, 
joined the armature along the shaft. When the outward current 


was passing along the wire the brush was y the 
connection with a wire. As it went round it zsh past ES 
centre of indifference in which, in Brush’s machine, the bobbing 
were cut out of action by a particular arrangement, and then 
passed into the sphere of the south polar line of force, in which 
case the current was changed and sucked into the armature. But 
then, although the direction of the current was changed the 

had also changed its position, and as the current the 
position of the commutator changed, and by the time it came 
round to the south polarity the plate of the commutator in connec. 
tion with that current was at the wre brush, and was con- 
per gee in the proper direction. At the same time the other 
cou, 


which had gone round to the outgoing current, was in con. 


nection with the outgoing brush, so that there was a current kept 
od without an alternative current as would otherwise be the case. 
The result was that there was always a positive current going out 
at the right hand and a negative current going in b the brush 
on the left. With regard to the commutator, he did not know 
what the other side were going to maintain. 

Mr. GraHamM Murray said he was going to maintain that not 
only was the commutator patent bad in respect of inconsistency 
between the completed and the provisional specifications, but that 
it was also bad in respect of prior use. | 

Mr. Jameson said the Lord Ordinary was against his friend 
upon the latter point. His Lordship thought their commatator 
new and meritorious. They a no means claimed the commutator 
as a new electrical invention, but that it was a ge + 
mechanical grounds. Now the question which occ after 
Faraday’s discovery was, how were these bobbins or coils of wire 
to be kept in an electrical state, and the first and earliest mode 
was just to havea permanent magnet—a steel magnet of 
size, either magnetised by loadstone or by electricity origi. 
Then it was found that electro-magnets were 4e much more 
powerful than ordinary permanent magnets. An electro-magnet 
was nothing more than a band or bar of soft iron wound round with 
a wire, through which a current was sent and that developed such 
a powerful magnet as to be far, far, stron 
magnet could be. The next form was to have an electro- 
charged with electricity by a voltaic battery, or by a small 
machine. In short they got their magnetism for their machine 


from an independent external source by means of winding a wire 


and sending an electrical current through it from an external 
source. Then it struck some proficients that they might get the elec- 
tricity to the inside magnets from the machine itself without having 
a machine outside as in the former case. That might be done by 
having a number of bobbins upon the armature devoted to that 
work alone. That was the nature of Wilde’s machine. Then a 
very good idea struck some electricians—he thought there were 
three people who brought it out at once—and that was known as 
a series wound dynamo. That consisted in this, that either before 
or after they sent the current of electricity to do the external 
work, they sent a current through wires wound round the magnet 
so that the same current which did their external work also mag- 
netised the magnet, and of course the advantage of that was that 
the more external work was done in the same series, the higher 
was the power got in the magnets. A series machine, however, 
was open to several objections. In the first place whenever there 
was any undue resistance to the electrical current, as for instance 
if the points of the carbons were burned away a great deal, 
and the current had greater difficulty in passing from one to 
another—— 
Lord McLaren : Or if you had two electric lights inatead of one. 
Mr. Jameson said yes, if they had them so as to occasion a great 
deal of resistance—this awkward result took place, that simul- 
taneously with the resistance which the current had to overcome, 
they had a great weakening of the magnetism of the magnet, and 
for this reason : that if the current was stopped or interrupted at 
any part of its course it stopped or interrupted the whole. Then 
if the resistance was very unduly demonstrated they wot oe 
an excessive increase of magnetism, but if the external om 
was obstructed from any cause and the light went out they wo 
have a stoppage altogether, and great difficulty in lighting LA 
again. Then he described the shunt system, in regard to whic = 
said a communication was read to the Royal Society by Sir Char 
Wheatstone. Ina shunt machine the current from the armature 
was ata terminal split and led into two paths—one, & wire 
less resistance, called the series, and the other, a wire of — 
resistance,'called the shunt wire, for it was just shunted + i 
main current. In that way they produced increased psg 
and greater electrical resistance. The objection to the . 
machine was that if you had the useful work of the agen 4 
creased in the parallel system, they had great loss of ts 
of the monet. He explained that electroplating an a in 
descent lighting were produced by the parallel system, said 
directing attention to in Py 
that the result was that if they diminis e ae | 
tricity at the point of bifurcation, and increased the work os 
more magnetism of the et so as to produce a mes be pas 
current, they had actually less magnetism, because they slectricity 
—in incandescent lighting— so many channels for the r ns pod 
to travel, and they invited very much the greater part go 
tricity to go into the working circuit. It was in order ! art | 
against these faults that Mr. Brush set himself to 7. obiect 
machine. He would read what Mr. Brush said about ho 2% 
in doing so. Mr. Brush said :—“ The object of my A autous 
the production of a dynamo-electric machine that wo - 


tically maintain a substantially or sufficiently constant potential 


under varying amounts of work in its external or working 


ger than any permanent — 
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other words, a dynamo that would be adapted automatically 
ae normally a small quantity of work as well as a 
uantity in its external circuit.” The way he accomplished that 

‘ect of automatic regulation was by combining the series and 
shunt principles together—by winding the magnets both with a 
series wire and with a shunt wire, so that in that way they got rid 
of the specific objections to other forms of winding separately 
used. In a series-shunt machine the series wire current went to 
the electric light, came back to the machine, went round the magnets 
and returned again intothearmature. In the same way the current 
was bifurcated, and went by the shunt wire travelled to the mag- 
nets and returned to the armature. A t deal was said in the 
evidence about constant potential. It had been suggested that 
Brush did not appreciate constant potential. There was no doubt 
that constant potential had become of more importance since 
incandescent lighting came into vogue. Brush pointed out, and 
all the witnesses admitted, that his machine was an endeavour 
towards automatic regulation of a dynamo, and, of course, that 
led to the perfection of the means of obtaining constant poten- 
tial. Although constant potential was not precisely the object he 
was aiming at—it was automatic regulation he wished to attain— 
it was proved to be practically attained very near approximation 
of constant potential. 

Lord McLaren: Is constant potential produced in consequence 
arrangement always exciting the magnets 

r 

Mr. JamesoN : No; proportionately to the work done. 

Mr. JamEzson said he had now sufficiently described the general 
characteristics of these machines, and he would now proceed to 
point out the features of the Brush machine. Having shown the 
machine to the Bench, Mr. Jameson drew attention more particu- 
larity to the commutator. There was, first, an insulating hub 
of wood or some other insulating material, the wires were 
ht into it and were brought up through little holes into elec- 
connection with the sub-segment, and through these 


were passed what were called detachably attached segments of 


copper in electrical connection again with the brass. These were 
screwed on by screws of a peculiar construction. They were 
screws which had more head than tail, and the head was a large 
long head, which went down through this. segment, and the tail 
was screwed into a brass sub-segment beneath. The great advan- 
tage of the arrangement was this, that when this was worn away 
by constant friction with the brush, they could, without dis- 
charging the electrical connection, just unscrew this copper seg- 
ment, take it off and put a new one in its place. That was one of 
the great advantages of the Brush invention. | 

Lord Apam: That does not seem anything very marvellous. 

Mr. Jamzson explained that it was a very convenient arrange- 
ment. The thing could be unscrewed with the greatest ease with- 
out being prised off with hammers and chisels. | 

Lord McLaren : You just put a new surface on it. 

Mr. Jamzson replied in the affirmative. He now went to the 
provisional specification of Hadden’s patent of 1878. According 
to the specification the invention consisted in the construction and 
use of annular metal armatures grooved on their peripheries or 
sides, or both, and insulating partly or entirely from each other, 
also in constructing commutators cylindrical with an insulati 
hub or body, to which were attached metallic sub-seg ments 
in electrical connection with the general mechanism in which the 
commutator was employed, and metallic wearing segments detach- 
ably attached to said sub-segments. He submitted that there 
was à sufficient general description of the commutators of this 
machine, they were cylindrical aud there was an arrangement 
ten to preserve their cylindricity in this that they had got 
nails of a peculiar kind—that they had got an arrangement with- 
taking off the copper segments, so as to have the 
constantly preserved with an insulating hub or body. 

was obtained by means of wires, which were insu- 
lated from each other and also insulated from the shaft. “To 
which are attached metallic sub-segments.” These were segments 

. in electrical connection with the general mechanism in 
i ch the commutator was employed. “ Metallic wearing segments 
detachably attached to the su gments.” These were attached 
pone & manner that they could be easily detached from each 
Hn RY means of the screws. Dealing next with the final specifica- 
= n, Mr. Jameson referred their lordships to page 16, which set 
orth the following description :—“1. An annular armature con- 
ae of two or more plates formed with grooved sides or peri- 
Pheries, or both, and insulated entirely from each other, substan- 

ie as shown in division number two. 2. A commutator 
a consisting of an insulating hub or body, to which are 
ed sub-segments placed in proper electrical connection with 
re! general mechanism in whic e commutator is employed, 
UE segments detachably attached to said sub-segments, 
à tially as shown in division three. 3. The combination of 
a pment, R, wearing segments, 8 or T, screws, K, substantially 
À. for the purposes shown in division three. 4. ‘I'he commu- 
2 having metallic insulating segments, T, substantially as 
jin in division three. 5 commutator having metallic 
the pe cn . Segments, T, attached to and forming part of 
diviss joining conducting segments, s, substantially as shown in 
pq three. 6. _A commutator having two conducting seg- 

nts, 8, two opposing ends of which said ss ue are separated 
while intervening insulator, T, the other ends of said segments, 
Pr parr from each other, being closely associated, and not 
sé led with an insulator, T, substantially as shown in division 
oO The criticism made upon No. 2 was that it exceeded the 
ole of the provisional specification. In one sense it did so. The 


patentee gave a general description of the commutator, and then, 
as he must take every part of his invention in order that he might 
not be cut out by some person subsequently clai part of it 


was a combination of the three of what made up the com- 
mutator ; No. 4 was again just a single integer of the combination, 
viz., this insulating segment, tr; No. 5 was an attachment to the 
insulator, T, so as to make it a conductor as well as an insulator. 
Now keeping in view that this invention was merely one of mecha- 
nical details and not of any electrical principle, this was a descrip- 
CLAREN : How is this an insulating segment ? 

Mr. Jamuson : It comes between two segments which were in 
electrical connection with the bobbins, and had the effect of 
— the bobbin out at that particular point. 

McLaren : So far as regards the bobbins, the part of the 
armature that was previously at work is no longer insulated from 


the next one ? 

Mr. Jamzson: It might be entirely detached ther, in 
which case the only use of it would be to keep up the cylindrical 
form without having any detachment whatever. It did good in 
this way, that it presented a larger surface to get inte the brush. 
It made a larger surface between the brush and the wire which 
was in connection with the electrical current. It was insulated 
with reference to the segments on either side, but it did not insu- 
late with reference to segments to which it was attached. It had 
its advantage in this way. He did not say that it had great 
electrical advantages, but it had a larger surface, and it was more 
important in this way, that it pointed to make the machine 
special. Two rounds of copper, connected with each other, 
conduced to the rigidity of the whole commutator, and that, of 
course, wasan advantage. Now it was said this PRET 
fore-shadowed, and Lord Trayner had adopted that view. Well, 
first as regarded the commutator, Mr. Brush described his inven- 
tion in the provisional specification in these terms: “ In construct- 


uncommon in a 
t number of details, but also claiming one of these ET 
tself as a separate and independent claim ; and if that was set for 
in the provisional specification, the machine described as a 
whole did not put aside what he claimed for particular parte. 
He might claim any part of the whole or one intiger or any 
combination of two or more intigers of the whole with the view 
of preventing his patent being infri Lord Trayner seemed 
to have said that in the provisional specification they must not 
only generally describe the invention, which he understood was 
all that was required, but it must be done sufficiently to allow the 
invention to be known. The provisional specification was in order 
ib aml give inal It wes time given bo his 
t it and give a i n. was time given im 
to — his invention and-work out the details, and in 
working out the details he would find out what his invention was 
worth and would put in a claim for the patent, not only as a 
whole but also for parts of his invention. 

Lord McLaren : The thing Lord Trayner-holds inst seems 
to be an unimportant part of the final specification. occurs to 
one that process in this case might be sisted to allow the Brush 
Company to disclaim this part, as was done in the caseof Sir 
William Thomson. 
- The Lorp PessipenT: Is that not too late now ? 

was e ore the judgment. It is a v arguable poin 
whether it could be done now. px 

The Lorp Presipent: There is a good deal disclaimed already. 

Mr. Jameson: A good deal my Lord, the whole of the shunt 
arrangement was disclaimed, because at the date of this 
Mr. Brush did not know it had been patented at all. It turned 
out that something approaching shunt had been foreshadowed by 
Sir Chas. Wheatstone in a communication to the Royal Society. 

Lord McLaren: He now claims the shunt and series as what is 
known as compound winding. 

Mr. Jamzson: That is so. à 

Mr. Jameson proceeded to contend that the segment, T, was 
meant to be a conductor as well as an insulator, and was more 
mechanical than anything else. Lord Trayner in his judgment 
admitted that as a mechanical pps it was new and useful 
and not open to challenge. ‘ But,” his Lurdship proceeded, “ the 
pursuers maintain that the letters patent pres À. reduction are 
rendered invalid by reason of the tee claiming in his final 
specification (as amended and described) something with reference 
to this commutator as an invention, which is not foreshadowed 
in the provisional specification. The claim here referred to is the 
fourth which is in these terms, ‘ the commutator : having metallic 
insulating segments, T, substantially as shown in division three.’ 
It appears to be necessary, or at least desirable and advantageous, 
to cut the armature bobbins out of circuit when they are crossing 
the neutral or current reversing points of the magnetic field. To 
do this the continuity of the current conducting segments of the 
commutator has to be broken either by a mere space or by the 
insertion of some non-conducting material at the given point. The 


| 
omitting rest, or part | = some- 
thing to it, the patentee then went on to No. 6 to complete his 
claims under this head. He (Mr. Jameson) submitted that all 
these matters were properly and sufficiently foreshadowed in the 
provisional specification. No. 2 was a general description ; No. 3 
| ag COM EMULALOTE À ‘ Be ULB OL 
| which are attached metallic sub-segments placed in electrical eon- 
| nection with two wires with the general magnetism with which 
| the commutator is employed, and wearing segments detachably 
| attached to said sub-segments.” He held there was nothing 
t 
| 
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cutting of the bobbins out nf circuit was known and practised 
before the defender’s patent, but it was not done before then b 
means of an insulated metal segment. The advantage whic 
attaches to the defender’s method is this, that the insulated seg- 
ment being metal like the conducting segments, there is insured 
a certain uniformity of wear over the entire surface of the commu- 
tator, which could not be preserved where a softer material like wood 
was used, or where merely a space was left. I am not aware that 
prior to the defender’s patent any insulating body, metal or other- 
wise, was ever used, in the construction of the commutator, for the 
purpose of cutting the bobbins out of circuit. The insulatin 
segment, T,.of the defender’s patent was therefore a novelty, an 
its utility I do not understand to be disputed. But was it fore- 
shadowed by the provisional specification? I think not. In the 
first place the defender’s second claim seems to me to be co-exten- 
sive with the provisional specification (in so far as it relates to the 
commutator), so that there was nothing left to claim under another 
head. If all that was foreshadowed in the provisional specification 
is included in the second pea a mad the fourth er 2 re- 
garded as mere repetition, which nobody suggests, is for something 
not there Seneshatewed. Secondly, the provisional specification 
relates only to the construction of a cylindrical commutator, 
whereas one of the chief purposes of, and one of the main advan- 
tages to be derived from the insulating segment, 7, is the pre- 
servation or maintenance of the cylindricity of the commutator, an 
object probably as important and as patentable as, but quite dis- 
tinct from, the shape or mode of construction. Thirdly, the insu- 
lating ent, T, is not merely or necessarily a part of the 
cylindrical commutator having sub-segments with wearing seg- 
ments detachably attached. It has, and is intended to have, a 
iar function which is not referred to in the provisional 
specification at.all. Fourthly, it is said that the ent, T, 
is a part of the wearing segment, and therefore falls within 
the description of the provisional description ; but -I think this is 
not so. e wearing segment is an essential part of the de- 
fender’s commutator ; the segment, T, is not. It may be dispensed 
with altogether. I come, therefore, on this part of the case, to 
the conclusion that the patent sought to be reduced is invalid, in 
the invention claimed in the final specification is larger 
and different from that claimed in the provisional specification.” 
Now, Mr. Jameson proceeded, in the specification Mr. Brush de- 
sired it to be understood that the insulator, Tr, need not of necessity 
be material. It was really a wrong construction of the patent 
altogether to take up this opinion in order to avoid their claim as 
to this insulator, T, use Mr. Brush did not claim the hub in 
which the Tr did not occur. But for the sake of publication he said 
that if anybody liked to construct a commutator like his, having 
the other elements or integers of his invention, but chose to leave 
out the segment, T, or to substitute for it a wooden segment, or 
something of that sort, he might do so if he chose. Mr. Brush 
secured by that that his invention should not be pirated. 
He did not claim the insulator, Tr, and it was an extraor- 
dinary construction of the patent to say that after having 
given notice of this to the world generally, that he was 
to be held as invalidating his own claim for tT altogether. 
Mr. Jameson further quoted the evidence of Prof. Perry, Sir 
Wm. Thomson, Mr. Brush and Mr. Imray, and said that, of 
course, there were two views taken by witnesses upon the point, 
but he submitted that the sound view, taking that explanation 
as to the effect of the arrangement, was that Brush showed he 
intended to construct cylindrical commutators. Certainly he 
meant commutators which were cylindrical and which would pre- 
serve their cylindrical form by the various devices which he set 
forth. He thought that matter was really disposed of when 
one considered the objects of a provisional specification, and he 
referred the Court to one or two cases bearing upon the point. 
The first case was Newall v. Elliott (27, Law Journal, Common 
Pleas), the rubric of which stated that “ the nature of an inven- 
tion need only be described generally in a provisional specification, 
which need not go into detaile as to the manner in which the 
invention was to be carried out.”” The case was one in which the 
pee was for improvements in apparatus employed in laying 
wn submarine electric telegraph wires ; and it was said that the 
patentees had brought into their final specification certain rings 
which had not been mentioned in the provisional specification. 
Chief Justice Boyle said that “the object of a provisional specifi- 
cation was only to describe generally and fairly the nature of the 
invention and not to enter into all the minute details as to the 
manner in which it was carried out. Otherwise a provisional spe- 
cification would require to be a full and complete specification. 
The statute itself clearly indicated the distinction, because it 
called the Jatter a complete specification, implying that the 
former was in some respects incomplete. Moreover, it indicated 
that a provisional specification was to describe the nature of the 
invention, and no more.” 

The Lorp PRESIDENT : The relation of a provisional and a com- 
plete specification to one another will depend a good deal upon the 
subject matter of the patent. Suppose it is a patent for a mecha- 
nical contrivance, must not the provisional specification set out in 
a complete way what the contrivance is? 

Mr. Jameson : It must set it out in a general way. 

The Lorp Presipent: If it is a mechanical contrivance, I do 
not know how you could set it out in a general way. You must 
put it in the provisional specification. 


Lord McLaren : It is sometimes said that a provisional specifi- 


cation need not be so express as to enable an intelligent workman 
to make a machine from it. 


Mr. Jameson : It is only the completed specification that must 


do that. But he contended this was a description of 
with an bab ond 
placed in connection with the general mechanism, and metallic 
wearing segments detachably attached to said su ents, N 
these were metallic segments in all cases in which the claim on 
made. No doubt the inventor said he might dispense with part of 
his wearing segments, but that was plainly an invention. Now in 
II. Law Reports (Chancery Division) in Penn »v. Bidd Lord 
Chelmsford said, “ it seemed clear that the object of provisional 
specification was to describe the nature of the invention, not with 
minute peculiarity, but with sufficient precision and accuracy to 
inform the law officers. what was the subject matter of the patent. 
It was not necessary that the provisional specification should 
describe the mode in which it was to be carried out. That was 
left to the complete specification. A provisional specification pro- 
tected an invention for six months, and the object of that was to 
enable the patentee to perfect his patent, s0 that he might be in a 
position to describe in the complete specification the best manner 
of performing the inventicn. 

Lord McLaren : I suppose it is necessary that a provisional spe- 
er ad should distinguish the invention from all other inven. 

ons ? 

Mr. Jameson : I think so. | 

Mr. Granam Murray: I may say that I do not think there is 
anything between us in the law. All that a provisional specif. 
cation may do is to disclose the nature of the invention. But 
then if I can show that the final specification has got a different 
invention in it from the one in the completed specification, 
the patent is invalid. 

Mr. Jameson said that in the case of Storer v. Tod, it was laid 
down that it was not intended in a visional ification to 
obtain such a description of a thing as that any ordinary work- 
man might make it: but it was only intended to disclose the 
invention in its rough state. In the more recent case in the 
Chancery Division—the United Telephone Company v. Harrison— 
it was held that the provisional specification did not cover the 
invention, because the provisional specification applied solély to 
the reproduction of sounds at a distance, and it was held that that 
did not describe the phonograph. Therefore the patent was held 
to be bad; but the distinction there was very great, because the 
nature of the invention was not Suctiadeved. 

Lord McLaren: I think Edison was allowed to correct it by 
disclaimer, and the nt was upheld. | 

Mr. Jameson : I believe so. 

The Lorp Prestpent: You need not go further into the law, it 
is quite clear. 

Mr. Jamgson said they submitted that every item of all these 
claims carrying out the construction of a cylindrical commutator 
with an insulating hub and metallic su ents and w 
segments, was ciearly enough foreshadowed in that provisi 
specification. It did not matter if in perfecting that invention 
they said that some wearing segments might be attached to others 
in the adjoining part of the cylinder, or that a part of the 
wearing segments might be so as to cut out the bobbins. 
They did not claim as an invention the cutting out of the bobbins, 
but they were claiming the invention of a commutator which was 
to be used in connection with a machine otherwise described, in 
which the cutting out of the bobbins was an object to be attained. 
Therefore they adapted that mechanical appliance to the machine 
in which they were to use it, but they did not claim the cutting out 
of the bobbins but simply claimed a cylindrical commutator and 
they introduced a certain form into it—these wearing segments— 
so as to meet the cylindrical requirements of the machine. That 
being so he submitted they were fairly within the provisional 
specification, and that it would be altogether too stringent & con- 
struction of the provisional specification to say that it did not 
fairly cover everything that was claimed in the completed specifi- 
cation. That concluded what he had to say upon the point of the 
commutators. He now came to the much r and more impor- 
tant question, he thought, in every sense of the word—the question 
of the series-shunt winding. ere were a number of antici- 
pations alleged upon recurd but they were all narrowed down to 
the anticipation by that publication contained in Varley’s — 
cation, and the alleged public user by Varley’s machine. | 
fore he might confine their attention to an investigation into 
Varley’s specification. 

Lord McLarex : I suppose if Varley’s specification be actually 
an ep it is not necessary to prove that the design there 
described was for use. 

Mr. Jameson : No; publication is sufficient ; but then, he added, 
the law which had already been laid before the bench came in 
that for a completed specification there must be such a description 
as will enable a workman of ordinary skill to make a 
the kind described ; and they must remember in that particular 
investigation that they must not take a skilled workman of ve 
present day, but a workman of ordinary skill of 1876, whe 
Varley’s specification was published. They must also bear in 
mind that if there were publications here, and that most my Est 
tant invention lay open to everybody, nothing was done from 
day to this, except to make that particular machine, which was 
made upon Varley’s own orders in the works of Siebe and Gorman, 
who were Varley’s partners. 

The Lorp PRESIDENT : Suppose Varley’s invention was oy 
disclosed in the provisional specification, if that was racer à 
date than yours, then you are not the person who first inven 

Mr. JAmMEsoN : That would be so. À 
à The Lorp PresipEent : It does not require a complete specifica- 
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Mr. Jameson: It is a complete specification, but I say it was not 

to enable a workman to make it. 

The Lorp PRESIDENT : Suppose it is complete. If that specifi- 

discloses fully the nature of the invention but does not suffi- 
ciently describe the method in which it is to be made to enable a 
workman of ordinary skill to make it, still you would not be the 
true inventor. | 

Mr. Jameson : Ithink in law we would be entitled to the patent. 

The Lorp PRESIDENT : I don’t think that. 

Mr. Jameson: Unless he published and used it. 

The Lorp PR&esiDENT : He published it in the specification. 

Mr. Jameson : But it must be publication such as would enable 
a workman of ordinary skill to make it. 

The Lorp Perstpent: No. It is publication of the invention, 
that would be an anticipation of yours, although there is no 
description of how it is to be carried out. 

Mr. Jameson : I shall consider that point. Iam not prepared 
at t to meet it. 

e Lorp PRESIDENT : I am afraid that is the law. 

Lord McLaren: Otherwise the result would be that no one 
would have a patent unless it was sufficiently described to allow a 
workman to make it? 

Lord ADax : A great deal depends upon the nature of the 


Mr. Jameson: A pores was really founded upon this principle, 
that every person who made an invention and got a patent for it 
should so describe it as that that invention shall be useful to the 


blic. 
Pqhe Lorp Prestpent: That is essential to the validity of his 
patent, = may be the first inventor although he has not got a 


patent. 
On Mc].aren : Compound winding seems to depend upon the 
mechanical contrivance by which it is effectuated. There might 
be many ways of > 
Mr. JamEson said that was very important. Compound wind- 
ing did not depend upon a number of wires being wound. It 
ded upon their connections and how they were wound. 
McLaren : Sup a man had described a patent in his 
= without giving details, would not that be a good 


Mr, Jameson: Not unless it shows it to enable a workman of 
ordinary skill to make it. 

The Lorp PresipEnT: I don’t think that. Suppose a man had 
— an invention in a magazine which was read by the 
public 

Mr. Jameson : That would be a different question. We are here 
a specification and upon nothing else. If ns are to get 
4 of the publication in the specification, that must be 


Lorp Presrpent: What's your authority for that ? 
Mr. Jameson : I shall endeavour to get that authority at a later 


The Lorp PRESIDENT : There are many cases in which a man 
has lost his patent through defects in the specification, but he did 
not cease to be the inventor of the machine ; and the question here 
is whether you or Varley was the first or true inventor. 

Mr. Jameson: Certainly, and we say that not only is there that 
wanting in the specification but really that Varley himself did not 
understand or invent this. 

The Lorp Przsipent: That, you are quite entitled to try to 


. make out. 


Mr. Jameson said that at the time of Varley’s specification in 
1876 there had only been series and shunt winding, the machines 
then having separate modes of excitation, either inside or outside, 
drawn from a separate source. Shunt winding was hardly known. 
It had only been spoken of in the communication by Sir Charles 
Wheatstone, and that was in 1867, but that was hardly shunt 
winding. It was shunt in a fashion, but it might quite as well 
have been described as a short circuit series machine. But in 
1879 Sir William Siemens took out a patent for shunt. That was 
the first time a patent was taken out for a shunt except by Brush, 
who afterwards disclaimed it in consequence of this communica- 
tion by Wheatstone to the Royal Society. Therefore, in 1879, 

it in evidence that the shunt arrangement was not likely 

to be known to the world. The first time shunt machines were 
exhibited and were commercially successful was in 1861. They 
were shown at the Exhibition in that year and came into zeneral 
use. Now he asked their Lordships to turn to Varley’s specifica- 
tion. They might take it as admitted that Brush’s specification 
clearly and distinctly set forth this compound winding. Their 
hav; was, “In a dynamo-electric machine the wire or helix, z, 
ving à comparatively high resistance and kept in close circuit 
while the machine is running, in combination with the magnetic 
wave or helix, Fr, as commonly employed, substantially as shown 
sp aivision four.” In his specification Hadden said, “ My inven- 


has for its object the maintenance in dynamo-electric — 


machines of a ‘ magnetic field’ while the machine is running, 


er the external circuit is closed or open in dynamo- . 


1C machines as ordinarily constructed. In dynamo-electric 
nes as ordinarily constructed no magnetic field is main- 
. ed when the external circuit is ogenet, except that due 
ama magnetism, hence the electromotive force de- 
pe ped by the machine in this condition was very feeble. It is 
y when the external circuit is closed through a resistance not 
large if powerfu! currents are developed, owing to the strong 

pe pa field produced by the circulation of the currents them- 
ves around the field ets. Such machines are not well 
to certain kinds of works, notably that of electroplating. 


£LECTRICAL REVIEW. 


I attain my object by diverting from woul: of the 
current of Proper foe and using it either alone or in connection 
with the rest of the current for working the field a t Now, 
turning to Varley’s ification, Varley states: ‘This invention 
is an improvement on a previous invention for which provisional 
ue was granted to myself in conjunction with Cornelius 
arley, bearing date the 24th December, 1866, but which was not 
proceeded with, and which invention was made the subject of a 
second application, and which letters patent were granted to us 
bearing date 15th June, 1867.” Varley then went on to state that 
in the previous provisional specification, a method was described 
which might be said to have marked a new era in the construction 
of dynamo-electric machines used for Fry the electric light. 
Nearly all the subsequent machines, Varley proceeded, which 
been designed for this purpose depended for their action on the 
principle first ver À | in the provisional specification. This 
os gr consisted in causing electricity and magnetism, developed 


y the expenditure of mechanical force, to act and re-act on one - 


another in the machine itself in such a way as to develop a 
greatly increased amount of both these forces. Such increased 
amount of magnetism and electricity, as was well understood, in- 
volved an increase in the consumption of mechanical force for 
giving motion to the machine. e development of electricity 
and magnetism, such as Varley described, Mr. Jameson 
contended was not at all the development which took place 
by winding coils to the magnets with wires through which 
the electric current was running, thereby increasing the =e 
netism. Mr. Varley said that his improvement consisted 
separating the development of the electrical and magnetic 
forces to a considerable extent, obtaining thereby gree y in- 
creased magnetic potential in the bobbins, which, at a later stage, 
become converted into electricity of a correspondingly high poten- 
tial. He effected this by what might be described as yo À 
the bobbins. Mr. Varley did not confine himself to F We 
discovery as to the electric current in the bobbins. But he talked 
about magnetism in the bobbins instead of in the magnets. He 
held this extraordinary notion that they might be three bobbins, 
in which case they would require to have three kinds of magnets, 
which was like a fifth wheel to a coach. There was no sto of 
electricity. It was most important for the Court to consider 
this invention of Varley’s described a icular machine for car- 
rying out a principle which had nothing whatever to do with 
compound winding, and referring back to a machine in which the 
development of magnetism in the 4 np was caused in a totally 
different way from that which Brush had patented. Mr. Jameson 
ed to criticise in detail the different clauses of Mr. Varley’s 
specification, directing particular attention to the clause, “ Part 
of the electricity developed by the machine is diverted to main- 
tain the magnetism of the soft iron magnets, and the oe 
portion is used to produce the electric light. There are sev 
well-known ways of doing this, but the method I prefer is to wrap 
the soft iron ets with two insulating wires, one having a 
larger resistance the other—the circuit of larger resistance 
is always closed, and the circuit of less resistance is used for the 
electric light.”” Mr. Jameson said it might be that with their 
resent state of kn wl Varley had described a series shunt, 
ut the question was whether Varley understood what he was 
talking about, and was it described in such a way as that any 
person could understand it? Varley went on to describe a machine, 
and when they came to the end of his claims they found that there 
was no claim whatever made for this so-called invention. 

Lord McLaren : He did not claim compound winding but 

rhaps he not claim it not because he did not understand it, but 

use he did not think it was new. 

Mr. Jameson replied that Varley made the excuse that he 
thought it had been anticipated by the invention described by his 
brother, between whom and himself feeli were very hostile. 
This brother, Cromwell Varley, read a paper to the Royal Society 
in which he described wire or sheet copper put round the —* 
so as to preserve a certain amount of residual magn A 
But to close the reference to Varley’s specification Mr. Jame- 
son drew their Lordships’ attention to the diagrams and stated 
that they would look in vain for any indication of a series-shunt 
winding machine. Mr. Jameson then went on to quote at consider- 
able length from the evidence of Prof. Sylvanus ‘P. Thompson 
as to the electrical absurdity of Mr. Varley’s suggestions. 
Speaking with regard to Cromwell Varley’s communication, Mr. 
Jameson said that Varley was put into the witness box and cross- 
examined as to why he did not claim this as an invention. His 
reply was that he did not claim it because of that communication 
of his brother Cromwell, with whom he was on v bad terms. 
That:was very important, because it showed that he did not know 
that it was compound winding, or it showed that at best he had 
an exceedingly hazy notion of what he was thinking of. Now, if 
he had no clear conception of what he was recommending, and n> 
clear conception of the effect of it, he would be very unlikely 
indeed to describe it in clear enough to allow other 

ple to understand it. Putting the case strongest view 
or the other side, what he said was that all Varley had was a very 
hazy and indistinct notion of winding the ets with two wires 
and that he had no clear conception of how these would act, and 
how the machine was to be coupled up. Of course winding the 


magnet with two wires was no new invention ; that had been done" 


frequently before, but he had no distinct notion otherwise, and it 
would never have entered into his head that Cromwell Varley’s 
patent was an anticipation. | 
The Court then adjourned for the day. 
(To be continued.) 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“The Treatment, , and Control of Electric Supply 
by the Legislature and the Board of Trade.” By Major P. 
Carprw, R.E., Member. 

Mr. President and Gentlemen,—Before starting with the under- 
taking which in a moment of weakness I have laid upon myself, I 
have to ask a favour and convey a warning. The favour is, that 
you will bear in mind that nothing I may say to-night possesses 
any official sanction, or can be taken as in any way expressing the 
views of the Board of Trade. 

Before preparing the r I obtained ission from the De- 
partment under which I serve to do so; but some rather delicate 
ground is traversed in the paper, and I am sure I may rely upon 
your forbearance to-night, in any discussion which may arise, to 
avoid any questions of policy. 

The warning is, that I am painfully conscious that the paper is 
very dry and portentously long. 

e subject which I have the honour to submit to your notice 
to-night is the “ Treatment, Regulation, and Control of Electric 
Supply by the Legislature and the Board of Trade.” J am afraid 
the scientific interest of peed pg is very small; but as many of 
you are practically concerned in the matters dealt with, I hope it 
will not be considered to be out of place. 

The first attempt to deal with the question of electric supply on 
the part of the Legislature was the Act of 1882. As notice had 
been given of many private Bills to be brought in to acquire the 
n powers for a general supply, proceeding on very varying 
lines, it was thought t the time had come for a general Act 
dealing with the subject. | 

The two sinctont objects of this Act were—(1) to empower 
electric supply companies, or persons, or local authorities desirous 
of undertaking this supply for their own districts, to lay their 
mains in the public streets, and conduct the business of 
supply generally in a manner recognised by law; (2) to recover 
charges for supply made to consumers. At the same time 
pepe regalations and conditions were imposed upon the 
undertakers to secure the safety of the public and the adequacy 
of the supply; while the fear of creating a new perpetual 
ae was evidently present in the minds of the framers of 

e 

This Act is so familiar that a short sketch of its [provisions will 
be sufficient. It sets out by won pr À the various!'ways in which 
statutory powers can be obtained. ese are—(1) By licence, (2) 
by provisional order, (3) by special Act. 

e issue of licenses is left entirely in the hands of the Board 
of Trade, but the consent of every local authority affected must 
first be obtained. The original iod for which a licence is 
granted must not exceed seven years, but it may be renewed with 
the like consents. A licence may be for “ public purposes” or 
‘“ private p .” Public purposes ” only allows supply for 
electric lighting of streets, public places, buildings, theatres, &c. ; 
while “ private purposes” allows general supply, not only for 
lighting, but for any other purpose, except the transmission of any 
telegram. The Board of Trade is empowered to make such regu- 
lations and conditions in a licence as it may think expedient. 

Provisional orders in this Act may be granted without requiring 
the previous consent of the local authorities affected, but have no 
force unless and until confirmed by Act of Parliament. The period 
of an order may be limited, or it may be unlimited in duration. 
There appears to be very generally diffused a mistaken idea on 
this point. Many people appear to think that a provisional order 
only lasts for 42 years, or 21 years under the old Act. This was 
stated in the Times the other day as a fact. It is, however, quite 
a mistake. The orders granted by the Board of Trade, and con- 
firmed by Parliament, have hitherto been, without exception, I 
think, unlimited in duration. There are various provisions for 
sale or transfer of the undertaking, including, in the case of a 
company, compulsory sale to the local authority ; but these pro- 
visions may never be acted upon, and even if they are put in force, 
do not extinguish the powers granted. 

Section 6, with respect to regulations, is so important, that it 
will be better to read the exact words— 


“6. The undertakers shall be subject to such regulations and 
conditions as may be inserted in any licence, order, or special Act 
affecting their undertaking with re to the following matters : 

‘ (a) The limits within which, and the conditions under which 
a supply of electricity is to be compulsory or permissive; — 

” @) The securing a regular and efficient supply of electricity : 

“(c) The securing the safety of the publi 
injury, or from fire or otherwise ; 

“(d) The limitation of the prices to be charged in respect of the 
supply of electricity ; 

““(e) The GE inspection and enquiry from time to time 
by the Board of Tradé and the local authority ; | 

“(f) The enforcement of the due performance of the duties of 
the undertakers in relation to the supply of electricity by the im- 
position of penalties or otherwise, and the revocation of the license, 
order, or special Act where the undertakers have, in the opinion 
of the Board of Trade, practically failed to carry the powers 

ted to them into ‘effect within a reasonable time, or discon- 
tinued the exercise of such powers ; and 


c from personal 


“ (g) Generally with regard to any other matters in connection ï 


with the undertakings. 


** Provided always, that the Board of Trade may, from 
time, make such re tions as they may think e re 


shall, from and after the date thereof, be repealed according 
such repeal shall not affect any liability Le qu inoursed in 


laws for further securing such safety ; and there may be annexed 
to any breach of such bye-laws such penalties, to be recovered in 
a summary manner, as they may think necessary: i 


T 
from time to time, and to amend or repeal any regulations, is 
certainly a wise provision, and, as you are aware, it has been 
t 


In the case of local authorities being undertakers, power is 
given for them to contract for the execution and maintenance of 
any works, or for the whole business of supply ; but they are for. 
bidden to transfer or divest themselves of any legal powers or 
liabilities without the consent of the Board of e. À 

As regards overhead wires, undertakers must get the express 
consent of the local authority for their erection along, over, or 
across any street, and the looal | authority may remove any electric 
line placed above ground without such consent, and, even where 
such consent has been given, a court of summary jurisdiction mi 
ee the removal of any electric line,on the ground of pu 

ety. 

It must be noticed, however, that nothing in this Act empowers 
any interference on the of the Board of Trade or any other- 
authority with electric lines erected by persons who are not under- 
takers. The undertakers are not allowed to prescribe any special 
form of lamp, or to interfere with the use made by any consumer 
of the supply given to him; but no consumer is to deal with his 
supply in such a manner as to unduly or improperly interfere with 
the supply to other consumers; and any dispute as to this is to be 
determined by arbitration. 

There are provisions against undue preference on the part of 
the undertakers in their supply and charges. I take the meaning 
of these sections (19 and 20) to be this—that the undertakers 
may make any agreement as regards price, hours, of supply, &e., 
— that the price is not in excess of the maximum 

id down; but that, where they have made any such agreement 
with any private consumer, any other private consumer may 
demand a similar agreement, where the conditions are similar; 
and so in the case of street lighting authorities ; but not that 
a private consumer could demand to be supplied at the same rate 
s ol gi upon for the street lighting or for lighting a large 

eatre. | 

Supply may be cut off for neglect of payment of charges due, 
but only until these charges and any expenses incurred in cutting 
off the supply are fully paid. 

Any unlawful and malicious injury of electric lines and works 
is made a felony, and any person who maliciously or fraudulently 
abstracts, causes to be wasted or diverted, consumes or Uses, 
electric energy is declared to be guilty of simple larceny—in fact, 
to have stolen it. | | 

The purposes for which the officers of the undertakers may enter 
premises of consumers are strictly defined, and they have no 
right of entry for any other purpose—e.g., to inspect 
lines and fittings of the consumer. 

Board of Trade has, however, the — and 
ety regulations as to make it unlikely that any consu 

refuse entry to a properly authorised agent of the undertakers, if 

required by them to make an inspection of these electric lines 

fittings. | the 

In the section of the Act providing for the protection « 10 
Postmaster-General, it is curious to note that a distance 
yards was apparently considered as the outside limit of distance 
within which a telegraph line might be affected by an 
supply line. 

he section dealing with compulsory purchase by the the 
authority after 21 years has been made the scapegoat a 4 
failure of the electric lighting “boom ” of 1883. It 1s ques to it 
able, however, whether it had so much effect as is att ray btn 
in preventing capitalists from coming forward to support “i wa 
lighting schemes, and also whether whatever checking miu cial 
was really due to it has not in the long run been as benefi rt 
as a nipping frost in early spring in restraining youthful 
petuosity. : serious 

And I may remark that this clause did not excite any 


— 


er 


| 
| 
| scies securing the safety of the public from personal injury or from fire 
| or otherwise, and may from time to time amend or repeal any re. 
| BE gulations which may be contained in any such license, order, or 
special Act in relation thereto; and any regulations so made or 
| amended by the Board of Trade shall, from and after the date 
| thereof, have the like effect in every respect as though they had 
been originally inserted in the license, order, or special Act 
| authorising the undertaking; and every regulation so 
| “ Any local authority within any part of whose district electri. 
| city is authorised to be supplied under any license, order, or special 
| Act may, in addition to any regulations which may be made under 
| the preceding provisions of this section for securing the safety of 
the public, from time to time make, rescind, alter, or - . 
| ways, that no such bye-laws s ave any force or effect unless 
and until they have been confirmed by the Board of Trade and 
| published in such manner as the Board of Trade may direct.” 8 
| 
| | 
| The power conferred upon the local authority of making bye. | 
laws for further securing the safety of the public should de be j 
noted, and that this may be exercised even where they are them- q 
| selves the undertakers. 
| 
| 
| 
| 


generally due to some local considerations, 
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at the time; in fact, the Bill was sent from the 
Tunes with a 15 years limit, and extended in the Lords to 21 
which was considered an ample time even by the persons 
ualified to judge, as is amply demonstrated in the minutes 
of evidence given before the Parliamentary Committee. 
In the amending Act of 1888 the first section has two important 


. 
#1, Hotwithetanding anything in the Electric Lighting Act, 
order 


visional authorising the supply of electricity b 

eo eantakers within the district of any local authority shall 4 

ted by the Board of Trade except with the consent of such 
local authority, unless the Board of e, in any case in which 
the consent of such local authority is refused, are of opinion that, 
having regard to all the circumstances of the case, such consent 
ought to be dispensed with ; and in such case they shall make a 

ial report, grounds upon which they have 
with such consent. e grant of authority to any undertakers to 
supply electricity within any area, whether granted by licence or 
by means of a provisional order, shall not in any way hinder or 

ict the granting of a license or provisional order to the local 
authority, or to any other company or person within the same 
area.” 


The second section repeals section 27 of the former Act, and 
subetitutes 42 years for 21 as the time to elapse before compulsory 
purchase can be enforced. 

Section 3 gives power to the Board of Trade to vary the terms 
of compulsory sale in accordance with any agreement between the 
local authority and the undertakers. 

Section 4 is very important, as it empowers the Board of Trade 
to make regulations for the protection of the public safety and of 
t phic and telephonic lines in the case of any electric lines 
ite the supply of electric energy, however laid or erected, 
and whether under statutory powers or not. Perhaps I had better 
read the first part of this section— 


“4—(1) Where in any case any electric line or other work may 
have been laid down or erected in, over, along, across, or under 
any street, for the p e of supplying electricity, or may have 
been laid down or in any other position for such p 
in such a manner as not to be entirely enclosed within any build- 
ing or buildings, or where any electric line or work so laid down 
or erected may be used for such purpose otherwise than under and 
subject to the provisions of a license, order, or special Act, the 
Board of Trade, if they think fit, may, by notice in writing under 
the hand of one of the secretaries or assistant secretaries of the 
Board of Trade, to be served upon the body or person owning or 
using or entitled to use such electric line or work, require that 
such electric line or work shall be continued and used only in ac- 
cordance with such conditions, and subject to such regulations for 
the protection of the public safety and of the electric lines and 
works of the Postmaster-General, and of other electric lines and 
works lawfully placed in any à em and used for telegraphic 
communication, as the Board of Trade may by or in pursuance of 
such notice prescribe; and in case of non-compliance with the said 
regulations, then the Board of Trade may require such body or 
person to remove such electric line or work: Provided that 
nothing in this sub-section shall apply to any electric line or work 
laid down or erected by any body or person for the supply of elec- 
tricity generated upon any premi 
person to any other part of such premises.” 


Sub-section (2) provides for the Postmaster-General taking action 
himself in the case of lines not laid under statutory powers, in the 
event of actual interference with his tele hic lines provided 
that these lines are not already regulated by the Board of Trade. 
The general purport of the section is to place the responsibility 
for the pes of electric supply wires generally on the 
Board o e. 


We now come to the dealings of the Board of Trade with the 
subject, and I propose to consider in the first place the various 
forms of provisional orders granted under the general Acts. As 
licenses differ very slightly in form from orders of the same date, 
it will not be necessary to discuss them. 

There are up to the present time four forms of ‘orders, mine 
materially from each other in important respects, and showing, 
consider, progressive improvement in the treatment of the subject 
48 experience was gai a | 

These are—1st. The 1883 form, of which Bradford is, I think, 
the only one now actually being worked, but some other local 
authorities are preparing to start under old orders; 2nd. The 

order of 1886, and St. Austell license of 1885; 3rd. The 
London orders of last year, which form, I mf point out, is only 
qolicable to metropolitan districts under the London Count 
uncil; 4th. The model forms of Orders for this year, whic 
are even now being modified in certain clauses, and will not attain 
fnality until some points have been determined by the action of 
Parliament. 
There are slight variations in form us individual orders, 
and in every case there 
are considerable differences between orders granted to local autho- 
nities and those granted to companies. 

The first matter in all the orders is the interpretation clause. In 
trod year an innovation very important to electricians was in- 

uced, viz., the definitions of “ energy” and “ power ”— 

“The expression ‘energy’ shall mean electrical energy, and 
“ the p of applying the provisions of the principal Act 

this order electrical energy shall be deemed to be an agency 


occupied by such body or 


within the meaning of electricity as defined in the Electric Light- 


ing Act of 1882.” 
And 
“ The expression’ ‘ power’ shall mean electrical power, or the 
rate per unit of time at which is supplied.” 
They hang upon the definition of electricity in the pal Act as 
“ electricity, electric current, or any like agency.” Rather a general 


definition, you see. 

Now, the use of the term “energy” has, I consider, materially 
improved the language of the orders, both from a scientific 
and a legal point of view. Under the old forms of orders the 
undertakers were authorised to supply “ electricity,” and con- 
tinual reference is made to this as the quantity supplied. 


Now, this word has, or had, many meanings, but in this case it. 


it could only mean electrical energy. But when we turn to the 
“price” clauses we find that energy is expressly mentioned as 
differing from electricity, and that there, at all events, the 
latter meant what we now call “electrical quantity.” There 
really was here some confusion of language, distressing to the 
electrician, and opening up grand possibilities of endless talk 
to lawyers. The pro amendment was referred to your 
Council. and concu in by them, and I am glad to notice 
that the use of the term “ electrical energy” is gradually work- 


ing its way. 

M am not yet satisfied, however, with our word for what used to 
be the particular meaning of electricity. It is rather absurd to 
call it “electrical quantity,” since so many other things are 
electrical quantities. I almost think we want a word for this even 
more urgently than for electrical locomotion, over which so much 
a" has been lately expended. The worst of it is that, as 
nobody knows what it is, or to what extent its existence is an 
objective reality, it is difficult to find an or ee word. At any 
rate, it was in the orders to it “electricity ” any 


ea ça che ct says that is what is to be supplied; so that we 


to define “energy” as what was meant by electricity in the 
Act, and use “ electrical quantity ” for the particular meaning for 
want of a better word. 
This also necessitated an alteration in the title. There is a 
ight further alteration in the new model title. 
regards the definition of “ power,” this was necessary to 
avoid a difficulty in modifying a few clauses in the old orders 
which dealt with the maximum current to any consumer to render 
them applicable to transformer systems. | 
The definition of “main” has been materially altered. Thus 
it used to méan the conductor alone, then a continuous electric 
line, defined in the Act as follows :— 


“The expression ‘electric line’ means a wire or wires, con- 
ductor, or other means used for the p of conveying, trans- 
mitting, or distributing electricity with any casing, . 
covering, tube, pipe, or insulator enclosing, surrounding or sup- 
porting the same, or any part thereof, or any apparatus connected 
therewith for the purpose of conveying, transmitting, or distri- 
buting electricity or electric currents.” 


And, lastly, the word “continuous” has been omitted as un- 
necessary in the case of transformer systems. : 
The definition of “service line” has been altered in the samo 


way. 
“ Distributing main ” has not been altered. It is a very impor- 
tant definition, which I will read :— , 


“ The expression ‘ distributing main’ shall mean the portion 
of any main which is used for the purpose of giving origin to 
service lines for the purpose of general supply.” 


Difficulties may arise in interpreting this, as, for instance, in cases 
where the same conductor is at one re a feeder and at another a 
distributing main ; but it is one of those things which must be 
left to custom and precedent. 

The other definitions need not detain us now, except that two 
important ones have been added in the new forms :— 

“The expression ‘consumer’ shall mean any body or person 
supplied or entitled to be supplied with energy by the under- 
takers. 

‘The expression ‘ consumer’s terminals’ shall mean the ends of 
the electric lines situate upon any consumer’s ises and 
belonging to him, at which the supply of energy is 
the service lines.” 

The consumer’s terminals are the point of demarcation between 
the essions of the undertakers and their customers ; they need 
not be binding posts. 

In the clauses headed “ area of supply,” an important novelty 
was introduced last year, and has been retained in the new model 
for companies, expressly prohibiting the undertakers from sup- 
plying outside the area ted to them without further statutory 
powers. Thisis a ifice of their common law se ou which they 
are required to make in consideration of the special privileges they 
acquire. You are perhaps aware that this provision is being 
carried out by mutual agreements between the London companies. 

The old orders, and the Liverpool and Swansea orders of last 
year, provided for the division of the whole area into two dis- 
tricts, scheduled À and B ively; the A district alone 
being the area for which powers are immediately granted, and 
in which suppl is compulsory; while the B district was in- 
tended to be ded piece by piece, practically at the option of the 
undertakers. 
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The general effect of this was to induce undertakers to apply for - 


: very large districts, the greater part of which were in the B 


schedules, over which they thereby acquired a sort of prior right 
of occupation without incurring any liability. This was altered 
last year, and a single district substituted, to the whole of which 
the “Compulsory Works’” clauses apply. 

(To be concluded.) 


Physical Society.—May 16th, 1890. 
Prof. W. E. Arron, F.R.S., President, in the chair. 


Prof. W. Coleman was elected a member of the Society. 

Lord Rayuzien exhibited and described an arrangement of 
‘“ Huyghens’ Gearing in illustration of Electric Induction.” This 
ing consists of two loose pulleys mounted on the same axle, 
with an endless cord laid over them, the loops or bights of which 
carry weighted pulleys whose planes are parallel to the axis on 
which the upper pulleys turn. If one of the latter pulleys be 
started to rotate, ihe ml one turns in the opposite direction until 
such time as the speed of rotation of the first one becomes constant. 
Whilst this constant speed is maintained the second pulley re- 
mains stationary, one weight a raised and the othar lowered, 
but on retarding the motion of the first pulley the second com- 
mences to turn in the same direction as the first. It will be 
noticed that the phenomena are analogous to those which occur in 
electric induction where starting or increasing a current in one 
circuit induces an opposite current in a neighbouring circuit, 
whilst ee or stopping a current induces one in its own 
direction. Lord Rayleigh pointed out that in this apparatus there 
is nothing strictl pre. us to electric resistance, for the fric- 
tion does not follow the same law. The analogy, he said, was 
complete as regards there being no change of potential energy, 
and the mathematical equations for the kinetic energy of the 
system are precisely the same as those given by Maxwell for elec- 

tric induction. | 


NEW PATENTS - 1890. 


7378. ‘Improvements in electrical switches.” A. Brut. 
Dated May 12. | | 

7399. “Improvements in heating by magnetism and elec- 
tricity.” R. Kennepy. Dated May 13. 

7422. “Improvements in appliances used for protecting or 
regulating an electrical circuit.” F. Bryan. Dated May 13. 

7425. “ Improvements in the method of producing alternating 
electric currents.” M.S.Conty. Dated May 13. (Complete.) 

7436. ‘Improvements in switches for electric currents.” B. 
Duxss. (Communicated by C. F. R. Bosse, Germany.) Dated May 
13. 

7456. “A tus for applying electricity to produce water- 
pressure for fire extinction or like purposes.” A. DE BROUCHERE 
and L. AnsPAcH. Dated May 13. 

7505. “ New or improved safety devices for use with strong 
tensional electric currents for lessening fire risks.”” A. L. TAyLor. 
Dated May 14. 

7513. “ Improvements in the manufacture of electrodes for 
secondary batteries.” W. L. Wise. (Communicated by P. Schoon, 
Switzerland.) Dated May 14. 

7520. “A method of signalling on electric lighting circuits.” 
W. C. Jonnson and 8. E. Dated Maria 

7540. “Improvements in electric arc lamps.” W. L. Wisk. 
Le by La Société Japy Freres, France.) Dated May 


7599. “ Improvements in electric arc lamps.” R. BELFIELp. 
(Communicated by P. Lange, United Stated.) Dated May 15. 

7618. “ Improved electrical device for use in dental operations.” 
J. P. Bayzy. (Communicated by C. W. Manker, United States.) 
Dated May 16. 

7670. ‘Electric Meter.” C.D. ABez. (Communicated by La 
Société Anonyme Continentale, France.) Dsted May 16. . 

7674. “Improvements in the manufacture of glass shades for 
electric lamps.” J. A. JoBzine. Dated May 16. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


5063. “Improvements in instruments for the measurement of 
electric currents and ‘electromotive force.” E.H. HUNGERBUHLER 
and J. T. Topman. Dated March 23. 8d. Claims:—1. The 
combination in or with a portable instrument for measurement of 
current or electromotive force of a taper soft iron core, pivoted 
centrally, so as to move freely within the curved bobbin of a 
solenoid, round the coils of which the current to be measured 
flows, the pointer secured to the pivot with the volute or con- 


centric np. “on counterbalance, and the buffer springs attached 


to the core, all combined and operating together for the pu 


set forth. 2. The combination in or with. a portable ment 


for measurement of or electromotive force of the 

particular construction and arrangement of bindin + 

terminals, operating as described. 
5867. “Improvements in connection with switches fo 

phone circuits” A. Granam. Dated April 5. 8d. The invente. 

causes the release of the contact maker by means of the 

receiver when it is put in place after use. For this 


* provides a receiver holder or support, consisting of a forked LE 


or the like, by which the receiver is supported, its weight 
the said lever into one position, whilst a spring or its D 
brings the said lever into another position when the receiver ig 
removed. In connection with this lever he provides a spring or 
other device, which, when the receiver is removed, takes up's 
position such that when the receiver is again put in place, the said 
spring or device operates the detent or retaining device by which 
the contact maker has been held in position for use, so the 
said centact maker returns to its normal position of zero, the 
movement of the said contact piece in returning to that position 
effecting the return of the aforesaid spring or device to a position 
which stows the detent or retaining device of the contact maker 
to operate to retain the said contact maker in the position to which 
it may be brought when the said contact piece is again operated 
for completing any desired circuit. 3 claims. i 


CORRESPONDENCE. 


The Jarman System of Electric Traction 


The attention of my directors has been called to an 
article on the above in your paper of 30th May. 
Whilst this able article deals in a manner to which no 
exception can be taken with the merits of the Jarman 
system, I am instructed to say that the statement 
therein contained as to any arrangements having been 
made with the London Tramway Company is not a 
fact, nay, more, no negociations for any arrangement 
has even been initiated with that company. I shall be 
obliged by your informing me from whom you ob- 
tained this erroneous information, and also by your 
inserting this letter in your next issue. 


Electric Tramcar Syndicate, 


James WHITE, Secretary. 
London, June 4th, 1890. 


[The writer of the article begs to refer our corre- 
spondent to Mr. Jarman himself.—Eps. ELEC. REV. |] 


Buzzing in Telephones. 


If a microphone be delicately adjusted and mounted 
. on a resonating box, it will be set into continuous 
vibration when a sufficiently strong current is sent 
through it. 7 
In the experiment, the fixed carbon pieces were small 
blocks with rounded contact surfaces. The vibrators 
were of square or oblong section, in some cases grooved 
below, so as to form two points of contact where rest- 
ing on the fixed blocks. 


0222777777 


4 


SRE : 


The time of vibration varied, of course, with the 
particular vibrator employed ; but, by suitably choosing 
these, almost any rate could be attained from @ steady 
sway from side to side with the heavier ones, to a de- 
cided “ buzz” when a slender rod was used. : 

There is no doubt that the motion is a Trevelyan- 
rocker effect. The “buzzing” is similar to that heard 
in a telephone when in circuit with a faulty transmitter, 
and this latter nuisance is probably, in part at leas 
produced in the same way. 

k. Appleyard. 


(June 6, 1890. | 
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(CASTLE. ON- TYNE 
. 74. Coleman Si: 


HOLMES. | 


WOODHOUSE RAWSON UNITED, 


WHEATLEY KIRK, PRICE & & GOULTY, 


ELECTRICAL | AVOTIONEERS, VALUERS 


ARBITR ATO 


68, QUEEN VICTORIA STREET, LONDON, B.C., 
And Albert Square, MANCHESTER. 


By Order of the Mortéagees. 
SHOE LANE, IN THE CITY OF LONDON. 


The important and well-known Works of Messrs, PONTIFEX & WOOD, Engineers 
and Coppersmiths, occupying the very large ground area of 23,700 square feet, suitable 
for the continuation of a similar business or any other manufactory, a railway depôt, 
carrier, or any establishment requiring a large area in the very centre of London, and 
inclose proximity to the goods stations of the Great Northern, London, Chatham and 


Dover Railways, the Metropolitan and Midland Railways, and the general receiving 
houses of the great railway companies, and being the only available area of such an 
extent in this important locality. 


Messrs. GREEN & SON 


Are Instructed to 


ELL BY AUCTION, at the Mart, Tokenhouse Yard,on FRIDAY, 20th day of 
June, 1890, at 1 for 2 o'clock, the important and vuluable FREEHOLD and 
LEASEHOLD PROPERTIES in the City of London, situate in Shoe Lane, having an 
extensive frontage thereto, as well as to Plumtree Court, covering the very large and 
important ground area of nearly 23,700 square feet, and forming one of the most useful 
sites in the Metropolis for almost any description of business. The freehold portion 
includes 19,846 square feet, and the leasehold 3,849 square feet. The approaches are 
most ample, access being from Fleet Street, St. Bride Street, Stoneeutter Street, Shoe 
and Holborn Viaduct, rendering it most acceptable for any 
t, and being in the heart of the printing, publishing: 
and pr trades, it is particularly capable of subdivision to very great advan- 
tage. The present structures cover nearty the whole of the site, they are of a most 
substantial character, and readily convertible to any user, whilst the clearance 
of the site would give one of the most important areas for the development of any 
extensive undertaking. 

Plans and Particulars may be obtained of Messrs. T. W. & T. B. NELSON, Solicitors 
to the Mortgagees, 6, Laurence Podntmey Lane; of HENRY SPAIN, Esq., Official 
Liquidator to Pontifex & Wood, Limited, 76, Coleman Street, E.C.; aïtl,of Messrs. 
GREEN & bON, Auctioneers and Surveyors, 28 & 29, St. Swithin’s Lane, E.C. 8780 


SURPLUS ELECTRIC LIGHT PLANT. 


600 Light Dynamos ... £200 each. 
33 » eee eee eer eee eee £60 ”> 
40 H.P. COMPOUND ENGINE .. £400 ,, 
8 H.P. VERTICAL ,, #45 ,, 


Prices of Boilers, Gas Engine, Arc “pean Cable, &c., on appli- 
cation to the Lrverpooz Execrric SUPPLY Company, LIMITED, 
15, Highfield Street, Liverpool. | 3742 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.C. 


EBONITE. 


CHEAP PREPAID ADYERTISEMENTS, 


Relating to Situations Vacant, Situations Wanied, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 


any kind Wanted, or for Sale or Exchange, are inserted at the ' 


rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
°,* This Scale does not apply to Trade Advertisements, terms for which 
can be had on application. | 


r[RAVELLER WANTED. Only those having a good connec- 
tion with buyers of electric fittings, bells, batteries, &e., 
need apply, by letter, stating salary required and commission.— 
Lonpon Barrery Company, LimitTep, 132, Southwark St., S.E. 


ANTED, a pupil to learn testing of electrical cables of every 
description. —For particulars apply to Tuz TrLecrarH 
Mra. Co., Helsby, near Warrington. 3995 


Ma all to. and Electrical wanted, must be a 
all round man, able to make up specifications and 

take LS if necessary.—Address No. 3,783, office of this 
3182. 
W * “andes a competent man to take charge of fitting up in- 
candescent light age, ex- 
perience, and salary required, to “ S. 14,” Burchall, 
Advertisement Contractor, Liverpool. 3781 


M“ WANTED, capable of taking charge of electric bell 
work. Only thoroughly competent man need apply. 
Permanent situation.—Address “ E. B.,” care of J. W. Vickers, 5, 

Nicholas Lane, E.C. 


ARTNER WANTED, with £2,000 to £2,500, in a highly pros- 


perous electrical supply and engineering business, with : 


excellent connections to enable planned and very remunerative 
extension.—Address “R. L. E.,” EzxcrricaAz Review, 22, Pater- 
noster Row. 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro 
[ustrated.—Translated from the French of Dr. Francois 

The Kinztic Enerneremne Co., 26, Norfolk Street 


,W.C. ss 


“LAHMEYVER” DYNAMO. 
See Advertisement every alternate week. 3519 


BOLLING & LOWE, 9, Laurence vismacosn À Hill, LONDON. 


RACTICAL ELECTRICAL ENGINEER, age- 24, desires 


re-engagement, home or abroad. Six years’ vatiedexperience | 


arc and incandescent work and accumulators ; good estimator, best 
references, moderate salary.—Address No.3 799, office of paper. 3799 


LECTRICAL ENGINEER, — India and Australia, 
would undertake erection and charge of installation abroad. 
Practical, theoretical ; highest noms. —*G.,” Bath Villa, 
Wood Green, London. € 3800. 


[Continued on next Page. } 


FOWLER, LANCASTER & CO.., LTD... 


BIRMINGHAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 


FOR ALL 


ELECTRICAL SUPPLIES. 


<) = | 
j ( 
5008 
2671 
— 
| 
| 
| 
| 
| 
| P | 
«6 
| 
| 
Bo 
Lon | 
| 
| À 
; | 
| 
| 
| | 
| 


| 


TRE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW 5 


EMENT. [dune 61400 

E-ENGAGEMENT is sought as and Motices. 

French and German ; erences.—Address, “C, A. 8. U.,” | B® 
4, St. Philips Road, Dalston, London, NE. ~ | ELECTRIC LIGHTING; 

LECTRICAL ENGINEER desires ment at moderate 

: working experience. TO CONTRACTORS. a 


salary. Eight years’ varied ti 
Thoroughly ified theoretically and practically. Could take 
necessary. Excellent references.—‘‘ 3804,” Office 
of Paper. gens 
LECTRICAL ENGINEER desires engagement for incan- 


descent, arc, or station work. Home or abroad. 
references... S 


.—* 8,” Office of this paper. . #02 


EPRESENTATIVE OR LONDON AGENT. A gentleman, 
travelling, representative for the last three years for a 
large firm of electrical engineers, is open to an appointment ; has 
15 years’ practical and commercial experience in mechanical and 
electrical engineering. Good draughtsman. Can superintend the 
erection of plant. Has a first-class connection, and sêes 
thorough knowledge of London and country ground.—A ,in 
first instance, ‘ Representative,” ELec. Review Office. 3806 


YOUNG ELECTRICIAN, having a few hours in the evening 
to spare, would be glad to assist another in looking after a 
small plant. Small salary.—Address “ C. W.,” 17, Graham Road, 


Dalston, N.E. 3775 


A DVERTISER, age 20, requires situation with good electrical 
firm; 24 years’ experience, arc and incandescent, also 
testing.— No. 3,782, office of this paper. 3782 


CCUMULATOR RECHARGING.—Cathcart and Peto, 578, 
Hatton Garden, E.C., undertake recharging small sets of 
accumulators, vehicle and batteries, temporary installa- 
tion sets, &c., at a fixed rate per unit, on the shortest notice. 
Power always available. 3797 


JS ape IRED to purchase, engineering business manufacturing 
small lathes, machines, and such class of work, employing 

from 60 to 500 hands. Send full particulars and approximate price 

to “ Y. K. Z.,” at Horncastle’s, London. 3807 


ECOND-HAND ALTERNATORS—both self-exciting and for 
separate exviters. Sections may be connected in series or 
parallel at will, thus affording wide range of E.M.F. and currents. 
—For full particulars apply Euecrrican ENGINEERING CoR- 
PORATION, 68, Victoria Street, Westminster. 3866 


O BE LET, UNFURNISHED, the House No. 23, Porchester 

i Gardens, Hyde Park, fitted throughout with electric light, 

with laboratory attached containing engine and complete 

electrical plant, fittings, &c. Recently in the occupation of 

Mr. R. E. Crompton.—For particulars apply to JoHN SLATER, 
Architect, 39, Great Marlborough Street, W. 3774 


LECTRICAL REVIEWS. Six volumes to date. Offers.— 


153, Wick Road, Homerton, London. 3803 


LE GENIE CIVIL, 
Woekly Review of French and Foreign Industries in General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


Le Genie Civit deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 

Lz Genie Civit publishes, also, all the Official Documents of 
the Exhibition of 1889 in extenso. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL. 


All communications for the Advertising or Publishing Depart- 
ment to be addressed to Mr. Bocquzt, Genie Crviz Orrics, 6, Rue 
de la Chausée d’Antin, Paris. 102 


Telephone 
No. 3188 


T[NHE VESTRY OF ST. PANCRAS is prepared to receive 
: i TENDERS for the following works, to suppl electricity 
for a first installation of 10,000 (16 C.P.) Incandescent Lamps, and 
for public lighting. 
Contract No. 1.—Central Station. Buildings. 
Contract No. 2.—Boilers, Feed Pumps, &c. 
Contract No. 3.—High Speed Engines, Continuous Current 
Dynamos (alternative Tenders allowed). 
Contract No. 4.—Switchboards and Instruments. 
Contract No. 5.—Storage Batteries. 
Contract No. 6.—Trenches for Mains. ‘ 
Contract No. 7.—Electrical Conductors and Insulators in 
Street Mains. 

The works may be tendered for either wholly or in part under 
any of the foregoing heads, and in the event of any Tender 
embracing more than one contract, the amount of each must be 
separately stated. 

The drawings and specifications can be seen at the offices of 
Professor Henry Rosinson, M.Inst. C.E., 13, Victoria Street, 
Westminster, the Engineer to the Vestry, and = of the speci- 
fications can be obtained there on payment of Ten Shillings for each 
contract, which sum will not be returned. 

Tenders are to be lodged at the Vestry Hall before 4 o’clock on 

The Vestry is not bound to accept the lowest or any tender. 


T. ECCLESTON GIBB, 
Lighting Department, Vestry Clerk. 
Vestry 1, Pancras Road, N 


4th June, 1890. dé 


COUNTY BOROUGH OF SWANSEA. 
TO ELECTRIC LIGHTING COMPANIES AND OTHERS. | 


HE CORPORATION OF SWANSEA invite Proposals from 
Electric Lighting Companies for the Execution and Main- 
tenance of all the Works needed for the SUPPLY OF ELEC- 
TRICITY within the Borough, in accordance with the Provisional 
Order obtained for the purpose by the Corporation. ; 
Copies of the Conditions, Provisional Order, and Lith ed 
Plan can be obtained at my office, on making a deposit of £5, which 
will be returned on receipt of a bond fide proposal. oh 
Proposals, endorsed, ‘‘ Electric Lighting,” to be delivered to me 
not later than Monpay, the 30th June next. : | 


Guildhall, Swansea, JNO. THOMAS, Town Clerk. 
30th May, 1890. sm 


ELECTRIC WIRE CASINGS. 


} 


List of Sections, Prices and Discounts in all Woods free. 
Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figured 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods. 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.Y. 
Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. 
Branch Yard: 65a, Poland Street, Oxford Street, W. 2871 


EXCELSIOR 


ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro-typing, &€: ”, 
as used by all the principal Platers in London.. 


PRICES FROM &6. 


Numerous Testimonials. 


VATS, ANODES, AND COMPLETE OUTFITS. ::,,4, 


CARL OPPERMANN, 44, Sigdon Rd, Hackney, 


USE THE PATENT CEILING CONNECTOR. 


: USE F. L. & COS PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


for Samples and (Quotations. 


Note :— 
FOWLER, LAN 


CASTER & Co. Ltd., Birmi 
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SHARP & 


MEASURING 


MARINE TY PH, 


For Ship, Tram, 


VOLTMETER. AMMETER 
Readingto 75..£5 10 Reading to 
» » 160.. 6 O £80. OM 
200. T 0 » 900... 7 0 
500 … 8 10 
” ” + ” » 1000... 9 O 


WILL RBAD IN AN POSITION. 


CONNAUGHT MANSIONS, 34, VICTORIA STREET, WESTMINSTER. 


Telegrams : “ MEGAVOLT, LONDON.” TELEPHONE Ne 3126. 


GOOLDEN & Co. 


Contractors to English & Foregin Governments, 
Railways, Central Stations,&c. 


Splendid Mechanical 
Construction. 


» insulated entirely with MX LC A 
Armatures and Field Coils 
VENTILATED INSIDE, 


YNAMOS. 


Armatures | 


POSITIVE ORIVING Long Bearings. Clean and Economical Lubrication. Standard Goolden Gunite int built 
of Conductors. CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
working with same MARGINAL FACTORS 
AMPLE CLEARANGE and at same LOW TEMPERATURE. Some weighing over SEVEN TONS without Engine. 
for Armatures. Dynamos of this type Bove worked at 350 volts, 


test than 
OT O RS mitting power in without a spent in repair 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


HIGH | 
STEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS | 
Built to Specification. lee À 


STEAM DYNAMO for ELECTROTYPING. 
supplied to Ordnance Survey Dept. 


WoODFIELO Works, Harrow Road. 


‘10-HP. Launçh Mc ‘Motor with Golden Watertight ‘Armature ; 


LONDON, Ww. rs with Armature in wa 
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| _Publications. 


THE NINTH ANNUAL PUBLICATION OF 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :—BRITISH, 338 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges ; CONTINENTAL, 94 Pages, Yellow Rages, 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT —_— 
| AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 


Post Free Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, ee of 


. High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, @hemicals, Insulators and Insulating Materials, Wire and 


Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 


Electrical Trades. No office is complete without a eopy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


= Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, no, A 


JUST PUBLISHED, NEW VOLUME OF THE FINSBURY TECHNICAL 
MANUALS. 


With 210 Illustrations, 596 pages, 8wa, cloth, 14s. 


GAS & PETROLEUM ENGINES: 


A PRACTICAL TREATISE ON THE INTERNAL COMBUSTION 
ENGINE. 


By WILLIAM ROBINSON, A.M.I.C.E. M.LE.E., 


Senior Demonstrator in Applied Physics and Electrical Engineering, City 
Finsbury. 


- and Guilds of London Technical College, 


London : E. & F.N. SPON, 125, Strand. New York : 42, Cortlandt St. 


ESTABLISHED 1880. 


Railway Engineer 


MON TE ON EE SHILLING.. 
A Valuable Work for Reference, illustrated with larg 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other mailing Stock ; and all 
kinds of Railway Applian 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 


MONITEUR des INVENTIONS INDUSTRIELLES 


165th YEAR. 


6 BOULEVARD. DE STRASBOURG. PARIS. 
Siateen Pages, Half-Monthly, Illustrated. 


SUBSCRIPTION : 6s. Yearly, 3s. 6d. Half-Yearly, Post Free. 


For every description of NEW and SECOND-HAND ELECTRICAL APPA. 
RATUS, PLANT and INSTRUMENTS, &c., ready for immediate delivery, 
Consult 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 
ELECTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FREE, 6d. 
Offices & Warehouse: 52, Queen Victoria St., & 39, Queen St., London, B.C. 


Telegrams—“ INDICES,” LONDON. Telephone—1533. 


S PALIN. 


THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 


Gl Glectricista, 


CALLE MUNTAUER 36, BARCELONA. 


Reaches everyone connected with Electrical matters in Spain and 
the South American Republics, also Electric Lighting Stations, 
Mills, Arsenals, Telegraph Officials, &c. 


SEND FOR ADYERTISING RATES. 
Subscription 10s. Yearly. 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can havi 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 3s. 6d. per volume. Cases for are 
also supplied at 2s. 6d. each.—22, ParennosTee Row, LONDON. 


PATENT 


SELF- BINDERS 


THE “ ELECTRICAL REVIEW." 


l'as Self-Binder, or Reading Case, is to hold ELsOTRICAL 


Reviews of any number until the half-yearly volume is com 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 

To be obtained at the Exxcrrican Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. éd. 


Cheques and Money Orders to be made payable to H. ALABASTEB . 


the latter on Chief Office, London. 
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THE 


ELECTRICAL ENGINEER 


(OF NEW YORK). 
A Weekly Review of Theoretical and Applied E lectricity. 


Edited by T. COMMERFORD MARTIN and JOSEPH tubes 


Believing that the matter is one which interests all electrical engineers closely, the proprietors and editors of this journal, 
through their agents, desire to direct attention to the new en that has been made by The Electrical Engineer in ite 
change from a monthly to a Weekly publication. 


The Electrical Engineer is a paper, which, as the oldest of its class in the field i in America, has a distinguished reputation, 
and is ene to which all interested in electrical development may look as a safe advocate, exponent and authority, as well as a fai 
record of all data and achievement. thful 


It is intended that as heretofore, but with more vigour and promptness than ever, The Electrical Engineer, shall covey 
the whole domain of theoretical and applied electricity that its name implies. It will naturally pay special attention to the work in 
which the electric current is recognised and employed as the great modern agency for distributing light, heat and power. No one 
engaged, or interested in operating electric lights, electric motors, electric railways, or any other electrical apparatus can afford to be 
without a single number. 


The management of the paper will be in the hands of the above named, who believe that in the eutéirwde and determination to 
publish a comprehensive, useful, unbiased and independent journal, they will receive liberal support from all quarters. Should the 
character and standing of the editorial and business staff be accepted as a warrant for the high degree of excellence aimed at, it is 
intended that The Electrical Engineer shall in every way realise the kind and friendly anticipations formed respecting it. 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. 


ADVERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & Co. 


22, PATEHRNOSTER ROW, LONDON. 


WESTERN ELECTRICIAN 


“This excellent and well-illustrated journal has rapidly pushed its way into the front rank of 


the Eastern States of America. Itis early with its information, bright and clever in its views, 


| and in its expression of them independent.” 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. 


ADYERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE 4 CO. 


- 22, PATHRNOSTER ROW, LONDON. 


electrical papers, and does for the Western States what the Electrical Engineer is so ably doing for. 
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Cloth, 4s. 6d., Post Free. 55 Illustrations. 


PRACTICAL ELECTRICAL MEASUREMENT, 


By JAMES SWINBURNE. 


« Albogeth er the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out. of a large mass cf matter have struck us as perhaps open o ar a PE. os age February 15th, 1889. 


“ The author comes to his task, however, s0 well equi pue that ge + appears to be a basis for his very 
nounced confidence. |.is selection ‘and treatment of the su fect ar is decidedly o 14 Ÿ- amount of stereotyped 
which is usually deemed indispensable to works on electrical subjects, is conspicuous its doutes —The Electrical Engineer, (New 


York), February, 1889, 
“Maken as a whole, the-book is a most readable and instructive one, and, with the illustrations, is a valuable addition to the 


__ jiterature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889, 


“ It does not need commending ; we have only to give the author’s name and that of the publishers.” —Electrical Plant, January, 1889, 


« There are pointé in this volume which will be of great value to the practical electrical engineer who has to work with 
of the measuring i ments usually supplied.”—Mechanical World, December 15th, 1888. un 


« This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
poy electrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
; uch that is practically useful will be found in the book. . Looking at the book as a 

a there is no doubt that it will be welcomed by many engaged in practical electrical work. *_ Industries, March Ist, 1889. 


“ Tho apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
ractical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
ihe a ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the ca of most 
youths as they leave school, the practical world is not in the t interested in Mr. Swinburne’s capacity in this respect, while it rer 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. 


« Ag it stinds the book consists mainly of remarks on almost every form of instrument known in electrical lighting.”—Nature, 
March 28th, 1889. ‘ 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. 


~INCANDESCENT WIRING HANOBOOK. 


By F. B. BADT. 


Multiple Arc System ; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches ; Fixtures and 
Elevators; Wire Gauges; General Electrical Data ; Calculating Sizes of Wires; and two Appendices. 


Cloth, 4s. 6d., Post Free. 70 Illustrations. 


DYNAMO TENDERS’ HANDBOOK. 


By F. B. BADT. 


Monstbes Vata; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps; Instruments ; Circuits or Leads; 
Accumulators; Safety Regulations Table of Electric Light Condustirs ; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. 


BELL HANGERS’ HANDBOOK. 


By F. B. BADT. 


Voltaic Electricity; Description of Batteries ; Elementary Data; Connecting Batteries ; Battery Data; Electro-Magnets Induction Coils; 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; ; 
Running Electric Wires; Testing Instruments. 


Paper Covers, ls. Post Free. 


EVERYBODYS’ HANDBOOK OF ELECTRICITY 


By EDWARD TREVYVERT. 


WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 


Cloth, 16s., Post Free. (680 Engravings.) 


EXPERIMENTAL SCIENCE. 


BY G. M. HOPKINS. 


© Rarely does a book upon any subject find purchasers among all classes of people. This is especially true in regard to scientific 
books. ‘The majority of book buyers are seeking information on some special subioct, and as a consequence purchase only such books 
as are useful in one icular line; but notwithstanding this, there is an unmistakable inclination on the part of many people in widely 
different walks of life to acquire at least a general knowledge of the principles underlying all modern industries based on early or recent 
developments in ph ical science. To us this has been particularly noticeable since the ublication of our new book b . Geo. M. 
abe amo entitled ‘ Experimental Science.’ We find that it meets with a large sale, not only among science teachers and students, but 
ee ee of every profession. Persons in almost every line of business have manifested their interest in science by the pee 
From many of these we have had letters expressing great satisfaction with the character of the work. The book has 
er itself to be exactly suited to the use of those who desired to pus by the experimental method a good knowl of magnetism, 
electricity, electrical measurements, heat, light, polarised light, photography, ee acoustics, pneumatics, hydraulics, and the 
wide range of other subjects, included under the general title of physics.” —Scientific American. 


PUBLISHED BY 


H. ALABASTER, GATEHOUSE & CO, 


22, PATERNOSTER ROW, LONDON. 
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White’s Patent > Switch, 
2s. 6d. each. 


gr 58 and 59, 
CHEAPSIDE, 


Divided Wire 
and Pulley 
3s. 


No. 4. Capped Lampholder, 
2s. each 


mn AR 


q 


| Hil, 


| 
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| 


Bread Street, 
LONDON, E.C. | 


tii 


AND SUPPLIERS. 


Telegraphic Address : ‘‘ PLATESSA,”’ LONDON. 


White’s Patent Cut-Out, 1s. 3d. each. 
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BALMORAL BUILDIN ce, 


91, QUEEN VICTORIA ST. LONDON, EC. À 


Appleton, & Williamson 


MAIN AND DISTRIBUTING SWITCHBOARDS. 


Appleton, Burbey & Williamson 


_ CHINA SWITCHES, FUSES, CEILING ROSES. 


Appleton, Burbey & Williamson 


| GE WALL SOCKETS AND LAMPHOLDERS. 


Appleton, Burbey & Williamson 


MAIN AND BRANCH SWITCHES WITH PATENT 
ADJUSTABLE 


Appleton, Burbey & Williamson 


WOOD CASING. TO ANY PATTERN. 


ELECTRIC BELLS, INDICATORS, PUSHES, &c. 


Appleton, Burbey & Williamson 


FIRE AND BURGLAR ALARMS, BATTERIES, WIRES, &c. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


STEAM WORKS, HATTON GARDEN, 
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WILLANS ENGINES 


(PATENTS or 1884 AND 1885), 
Are made in Ten Standard Sizes, from 3 to 530 I.H.P., with either One or Two Cranks, and for Speeds of from 280 to 700 Revoluticns, 


— 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speea 
Machines, such as Dymamos and Fans, or for Driwing General Machinery by Welts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a all 
Bearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. ‘Their Small 


| except the smallest sizes are made either Simple, Compound, or Triple-Expansion, “as to the 
pressure available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


per LH.P. per hour has been recorded, and the Makers are prepared to Guaramtee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages ce 
Lightness, Compactness and Chenpness. 

THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the present 
time for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


TEAMES DLT'TON, …: 


CHARLESWORTH, HALL 


Glectrical 


Silver Medal, Barcelona, 1858. 


DYNAMOS AND MOTORS Gi 


For Arc and Incandescent Lighting. 


le 


1. 1; 


5%. 


QUICK-SPEED ENGINES 


SEARCH LIGHT PROJECTORS, Ke. 


The following Sizes of Dynamos are now kept in 
stock, or in : : 


yf 


Al 
= 


LAMPS | AMPS, VOLTS. | SPEED. | PRICES. == 
180 | ~ 


— — = = À 


PROJECTORS IN STOCK. 


London Agents: 3522 


RWEN & CO., Engineers, 37, WALBROOK, EC. 


| Size and Weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al — 


Than any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18:2 lbs, 
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“WESTERN ELECTRIC co. 


_ ARC LAMPS AND DYNAMOS. | 
_ PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. an 


79, COLEMAN STREET, LONDON, EC. 
"a CHICAGO, NEW YORK AND ANTWERP. 2 


CENTRAL STATIONS. 


CROMPTON & COMPANY, LIMITED, have erected, or are now | 
erecting, Central Stations, and manufacturing machinery for same, 


to supply 


321,000 LAMPS. 


This represents two-thirds of the total horse-power being put down 
in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. | 


Full tnt on the latest developments ss Electrical Engineering and Tenders for Central Stations of 
| any magnitude, can be obtained by applying to— 


CROMPTON & CO. Ltd. 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :-CHELMSFORD & LONDON. 


ELLIOTT. BROTHERS, 


311 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C. | | 


(ESTABLISHED 


| ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
| ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &c. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William. Thomson's ieagene Electric Instruments. 


Highest Award Paris Exhibition 1880 Only ‘ Grand Prix ” to any English Electrical mi 


Telegraph Address: “OHM, LONDON. ‘Telephone No. 3852. 
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WOODHOUSE RAWSON 


DRY BATTERY 


A distinct advance as regards capacity and constancy.. 


PRICES. 
No.1 - - 6?’ high x 3’ diameter, 4s. 0d. 
No.2 - - $83” high x 23” diameter, 3s. 0d. 
No.3 - - 25" high x 12” diameter, 2s. 6d. 


Large stock kept. Prompt delivery. 


SUPPLIES. 


| 88, QUEEN VICTORIA STREET, LONDON, E.C. © 
41, Piccadilly, BRADFORD, YORKS, and Cornbrook Telegraph Works, MANCHESTER. 


Catalogues “A,” Domestic, and “B,” Contractor’s Electrical Supplies, 1s. each. | 
Daily Calendar for 1830, or Celluloid Paper Knife and Calendar, Post Free, 3d. each. 803 


REID 


12. WHARE ROAD. CITY ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND OONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
-TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


BITUMEN TELEGRAPH WATERPROOF 


101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” : Telephone, No. 4,485, 
| LIVERPOOL : 36, Dale Street, | a 
Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411, | 
UNDERGROUND MAINS | 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SY STEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—_ARMOURED-Metal Sheathed. 
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Our Works being fitted with the most Modern Tools, we can 


guarantee the best workmanship, either in working out JOHN JAH DIN =. 


Tr GARDEN. 


HIGH: -CLASS ARTISTIC ELECTRIC FITTINGS 


Designed by S. CRICHTON HANNAH, Esq. 
(Exhibitor at the Royal Academy, 1887—1888.) 


Valuable Models in Stock of Renaissance, Louis XV., Louis XVI, Girandoles adaptable for the Electric ligt, 


SKILLED MODELLERS AND CHASERS EMPLOYED. 


SILVER AND COPPER FITTINGS, COPPER STANDARDS, COPPER AND GLASS SUSPENSIONS, COPPER CEILING LIGHTS, COPPER BRACKETS 
METAL WORK FINISHED IN GOLD LACQUER, ORMULU, ELECTRO OR MERCURY GILDING. 


ELECTRIC CRANES, 


TRAVELLIN PORTABLE AND FIXED. 


R. BOLTON & CO., Engineers, 110, Leadenhall St., LONDON, E €. 


~ 


TO ELECTRICIANS, &c. W AS + ERS 


We are of MADE OF STEEL, BRIGHT ALL OVER, TURNED 
; ARC IR CO supply. AND CHAMPERED EDGES. 


For Bolts of diam., } 3 1 1 
F I T I N G Ss 1/9 2/- 2/8 2/9 3/3 3/9 4/3 5/3 9/- à 


OF ALL KINDS, AT LOW RATES. Sample on Applicatior.. 


new designs or otherwise. Estin.ates Free. _ DEERING STREET, NOTTINGHAM. 


BORING, TURNING, SCREW-CUTTING, AND MACHINING IN ALL ITS BRANCHES, 


ROSS, COURTNEY & Co. PATENT 


OCKENDEN ROAD, LONDON, N. 2653 POCKET ELECTR OMETER. 
THE BERNSTEIN ELECTRIC LAMP CO. 


1-10th to 1,000 amperes), 
(LIMITHD), 


 Wireman’s Detector and 
mae Pole Indicator, as well 

2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


as a thoroughly practical 


Volt and Ohmmeter, &c.- 
6æ The lamps of this Company are of low resistance, and | :7% 


See “Electrician,” March 
14th, 1890, 


MD PRICE, Post Free, 2s. Où 


(' érided to 5 amps., 5 volts, and 6 ohms, 
with a 5- standard ohm renstance cot ) 


DIRECT FROM THE MAKER, 


entirely free from the claims of other companies. x» | WZ. MOSELE Y, 82, Montpelier Rd., Peckbam, London 


4 Ex 


=, | Used for the last six years with the greatest success. 
= dj GOLD MEDALS AWARDED. 


Cheap, E Efficient, Strong, Silent. No aisés de No Overheating! | 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


J JOHN & Wm. ROPER, BRADFORD, ¥ Yorks. 
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ELECTRIC LIGHT POWER COMPANY, 


BATTERSEA APPARATUS | BATTERSEA 
DYNAMOS. wat MOTORS. 
00 Lights, £175 | AP. £173 
wo’, £220 BATTERSEA HP. £2% 
Te Gut Evectric Lichts HP. £266 
“/ BATTERSEA FOUNDRYsw. \ 


For jor Catalogu and Particulars apply to TEE MANAGER, BATTERSEA FOUNDRY, S.W. 


JOSEPEL BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE ‘TELEGRAPHIC INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a en og ct vitrefaction combined a toughness and 
Stoneware. White Brown Poreelain. Porous Cella, 


Economy Strength 
sosie Shapes for Telephone and Electric Lighting Wires. 


Works: DENBY POTTERY, NEAR DERBY. zi 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, N.W. po 


RAMSDEN, CAMM & CO... 


BRIGHOUSH. YORESHIRG, | 
and Æteel Wire Drawers and Galvanis 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


ee Contractors to H.M, Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.0. mu 


Sheets, Rods, Tubes, Cells, Re, for Blectrical Purposta 
THE NORTH BRITISH RUBBER CO., “LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, n Charlotte St. 

©‘ Liverpool, 9, Lord Stréet ; Glasgow, 106, Buchanan St ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds,65 & 66, Briggate. 5747 


__ IMMISCH 
ELECTRIC MOTORS & DYNAMOS 


FOR TRAMCARS 
PUMPING AND HAULING MACHINERY, 


ELECTRIC LAUNCHES, &c., &c. 
For Full Particulars, Prices and Estimates apply to— 


| M. IMMISCH & CO, ax 
|  MALDON-WORKS PRINCE OF WALES ROAD, LONDON, NW. 


OUR CATALOGUE 
| of Accessories 
Lfor the Transmission of Power, is 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLE 


PBELT PULLEYS, 


Belt Flywheels, Step-Cone Pulleys. 


MRROPE PULLEYS, 
| Rope Flywheels, Haulage Rope Pulleys. 
GEAR WHEELS, .… 
Flywheels, Mortice Wheels. 
ISHAFTING, 


ÉPEDESTALS, THE MIDLAND ELECTRIC WIRE 
PrIXINGS, | LEICESTER. 


Wall-Boxes, Hangers, Brackets, Stools. 
MANUFACTURERS oF 


COVERED WIRES OF ALL DESCRIPTIONS 
FOR BELL AND HOUSE WORK. 
DYNAMO MACHINES, TELEPHONES, he; &e. 
Fancy Covered. and Braided Cables and. Wirés. 
_ ELECTRIC LIGHT LEADS 
SILK AND COTTON ‘COVERED WIRES. 


714 


HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ..., ABERDEEN. 


Our new ! st of CESTINGS of above, # cwt, 
will interest Engineers with Workshops. 
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85, QUEEN STREET, CHEAPSIDE, LONDON, EC, 


Sole Manufacturers of 


 LEAD- COYERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POW DR, 
Ana Underground Installations of every kind, 


SPECIAL ANTI- -INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, STEAM SHIPS, DOCKS, 


MECHANICAL STRENGTH, CHEMICAL WORKS, 
HIGH INSULATION, FACTORIES, MINES, 
LOW CAPACITY. DAMP PLACES, &c. 


GOLD MEDAL, 


REFERENCES AND PARTICULARS ON APPLICATION. | 64 


ROBEY C0., GLOBE Works, 


HIGHEST AWARDS AT ALL | 
RECENT EXHIBITIONS. 


| | 
| 
| 


THE “ROBEY” 


? These COMPOUND “ROBEY” ENGINES work with a consumption: 


of less than 2 lbs. of Welsh Coal per H.P. per hour when © 
developing 24 times their nominal power. 
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a. STATTEER «xt ce. LT D., 


ALLIANCE ENGINEERING WORKS. WEST DRAYTON NEAR LONDON. 
Office: PRINCE'S MANSIONS, 68, VICTORIA ST, WESTMINS 
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London MINSTER. 
# ALLIANCE ” DYNAMOS AND MOTORS for all purposes. All sizes ready for immediate delivery. Made by special machinery in the best manner possible and 


of the very best 
THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial than any other, either English or American. 


for Liste. to Contractors.—Messrs. Statter do not tender for 


sPpBCIAL AUTOMATIC and DYNAMOS for SHIP LIGHTING 
Everything Electrical, Write for wiring jobs. Telegrams: “Statier Wen Drayton.” 1951 


CHEMICGALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUT tent ktns, 


Supplied and Shipped at shortest notice by 


‘G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E. C. 
CONTRAGTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 


NEWCASTLE-ON-TYNE, | | oh - 
Glectrical and General Engineers, 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations erected by experienced men at 
home and 


SPECIAL TERMS TO THE TRADE. .. 
Complete Catalogue on application. + 


ft. 


hic Addresses: 
LONDON : 110, Leadenhall St ‘eet.  * Boltonite,” London. 
MANCHASTER : Byron eg ale 8, Exe St. “ Ampère,” Manchéster. 
Lancas Yard, Cloth Hall St. « Dynamo! Haddersfield. 
: SA, Wat2rlr0 “R 
JOHANNESBURG SOUTH AFRICA. onan res- 
burg. 


MARSHALL, SONS & Co, Lro., 


Highest Award MELBOURNE INTERNATIONAL | SR... 1889.—First Prize and Special — for Suite, for — 
First Prize and Special Mention for Excellence for Thrashing Machiner 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, oa Bd, EC. 


N 


Portable and Bemi-Portable with Underneath Engines, Simple and Compound, | 
Automatic Expansion Gear é Economy in Fuel. Vertical ingiri and Boilers. 


wu 8. & CO. KEEP A STOCK OF ENGINES: OF ALL SIZES AT THEIR LONDON. LONDON. DEPOT FOR HIRE, 
INSPECTION INVITED. 


with n inside Crank, for Cornish | or Loco- 


12 to 
Fixed Engin, wit Die Crank Sng 1 WEP, 


New Catalogues, with Current Prices, free on apolication, Hendon 
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| PATENT | | 
Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, _ 


| The above, which can only be obtained from this house, is . | The Centre from which the requisite elasticity 'ta 
| pecognised as the Most Efficient and Economical Jointing | will adapt itself to uneven surfaces to which it may be ap. 
_ Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be fully 
- Jndia-rubber Compound, protected by a covering of Vul- taken up. The covering being of Asbestos Cloth, imparts 
._ canised Asbestos Sheeting, as shown above, and asit a protection to the centre and: so prolong its elas- 
_ is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pipe, 
. combines PERMARERT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
à HEAT RESISTANCE, the advantages it 


and if applied as directed a ring can be 
. possesses will at once be seen. 


| used many times over. | 


MANCHESTER: Cable Street, On BELLS ASBESTOS. ® HULL : Member Bee 
Blackfriars, 9 


GLASGOW: 35, Robertson Street, 
AMSTERDAM : 264, N, Z, Voorburgwal. 


: LIVERPOOL: 2, Strand St., James St, aw AR K, LOND”. 


| BARCELONA, TRIESTE, LISBON & GENOA, 
| AGENTS.—BIRMINGHAM— BELL & Co., 7, John Bright Street. CARDIFF; BELL & Co., West Bute Street. - 


BELL'S ASBESTOS BELL'S ASBESTOS ASBESTOS. | 


: “Will effectually keep Boilers clean and re- 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | NON-CONDUCTING COMPOSITION. 


Is the BEST LOCOMOTIVE PACKING made, 


Will reduce 
loss by rad: 


ation, and 
saves 40 per 
cent. of fuel. 


COMPOUND HYDRAULIC PACKING | —. 


18 SPECIALLY SUITED FOR 


‘ 


| . Is sent out 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA ary in bags | 
therefore | 

| ( | | others sent 


x 
1 


Al! bags are marked as above. 


PAR out wet. 


‘BELL 


ASBESTOS 


shown, is earnestly re- 


Any customer recelving. Jr Shown, is earnestly. 
quested to forward us 


Oil sold as Bell’s Asbestos 
| Lubricant, & Cask, Drum, Wiad 
| ‘or Corks not marked as \ 


- Every Cask is sent out'as above, : 
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4 AGENTS: BALL & C0, john Bright Street. CARDIFF: BELL & 00, West Bute Street, sass 


bePors TER Cale Sow, LIVERPOOL: Stand ft, James St. HULL: Humber Badia 


s — 


REGISTERED. 


| | ADVANTAGES OF. ASBESTOLINE. 
ASBESTOLINE isthe most ‘efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
TT ASBESTOLINE is the most Inodorous Lubricant. 
in| ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
D ASBESTOLINE has beaten all other Lubricants in making trials. 
i D) ASBESTOLINE is applicable in and out doors in every climate. 
sd as above, ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE, 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE C, is for use in tropical climates, both ashore 
degrees of consistency, A, B, C, and CC. ' and afloat. It is also invaluable in works in this country 


ASBESTOLINE A, is specially adapted to ordinary Land when the temperature is high. 


Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is designed du use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamshi machines, &c., where the bearings are heated by steam 


ips 
in temperate climates, also on land when it is desirable to passin rae. and ter is advan used 
have stiffer than A. instead of kageously 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is el and it hes never been ousile by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjecte 1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and dther Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines, In Saw Mill4,on Machines going up to 5,900 revolutions per minute, its work has never been app: oached 
by any other Inbricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Muny o— and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. 
firms of the highest standing have given to it their powerful testimony and support. 


BELL’S ASBESTOS. 


SUPPLIED IN KEGS, 28 Ibs., 56 Ibs., or 112 lbs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs. 
consequently the saving in freight is very considerable, Liberal Terms are conceded to xs oe merchants. 


BELL'S ASBESTOS: 
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SQUARE. 


Every 10 has label as | and bears our Trade Mark. 


Under à this sétisterod title are included tho inventions of Mr. Field, and experience bas lathem to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever madé. They constitute such a 


combination of Asbestos and India-rubber as secures: the-maximum of' elasticity and heat resistance, and they 
_ are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 


most of the leading Steamship Companies throughout, the, world for ordinary Compound, Triple, and Quadruple 
Expansion Engines:of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K= In ordering, state whether: square or round required. si 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, DE. 


GLASGOW: 36, Robertson St. DUBLIN; BELFAST, ANTHERP, BERLIR, BARCELON, TRIESTE, LISBON, & ae. 
No. 264, N. Z. YOORBURGWAL,-AMSTERDAM: 
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acturers, 


CHARLES ST, HATTON GARDEN, 
LONDON, E.C. 


TWO MEDALS 


AW AR D ED 
For Excellency of Manufacture S, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL ARE SHOWN IN SIZE AND KEPT IN STOCK 
63 65 66 


SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ADI. . EEPT nr STOCE.. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF ml 
Considerable Reduction for Large Quantities. à 72 
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= AND ELECTRICAL 


MEASURING INSTRUMENTS 
PATERSON 


ORIGINAL MAKERS OF THE 


CARDEW VOLTMETER, 


Read Prof. WEBER’S Report. 


In the laboratories for alternating current work of the 
Electrotechnical part in the new Physical Institute of the 
Federal Polytechnical School at Zurich, I use twelve Kg” 
Cardew voltmeters of MM. Paterson & Cooper to measure (SS 


« After receiving these twelve voltmeters I have made very numerous 
and exact measurements to get the differences between the indications of | = 
these voltmeters and the true values of the potential differences. 


“The results of ALL these measurements were VERY SATISFYING, 


‘Larieh, April, 1890, “Prof. HF. WEBER? 


SPECIAL TERMS TO LARGE BUYERS 
Write for Price Lists of Instruments, also Dynamos, Are Lamps, and Eleirie Light Requsites, 


PATERSON & COOPER, 


ROAD, DALSTON, NE. 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


PHILLIPS BROTHERS, 


Glectricions, 


MANUFACTURERS. OF CABLES, WIRES, &c., TO ANY SPECIFICATION. 
MULTIPLE CABLES, AWRIAL AND SUBTERRANEAN. 


FANCY BRAIDED WIRES OF. EVERY DESCRIPTION. 
"COTTON AND SILK COVERED WIREC FOR DYNAMO MACHINES, MAGNETS, an de. ae 


THE SCHOOL OF SUBMARINE TELEGRAPHY 


ESTABLISHED IN 1868, 


| 12 PRINCES STREET, HANOVER SOUARE, LONDON, Ww 


Manager:-Wm. LANT GARPENTER, BA, B.8c,, F.0.8. 
Secretary:-LEON DRUGMAN, ASTE. 
Senior Instructor:—-CHAS. CAPITO, AILILE, M.S.T.E. and E. 


Both 
ean therefore be obtained, Since its opening in 1868 more than 8,000. Pupils have passed through the School. 
th? course of instenction, a Examinationgor the oy tHs Somooz is conducted by an Examiner 


i > 


potential differences between 20 and 1,250 volts. Saas — 


OFFICES AND WORKS: THE LEA TELEORAPH WORKS, HACKNEY WICK, LONDON 


Perch, of every description fer Telephone and Hlectrie Bell Work. 


ENGINEERING 


> 
several 


1S Establishment is now the largest and the most fully uippéd School of ite kind. It possesses recent additions, , g a 
| Dynamo Machines and Biectric Motors. Boller and Steam Engine, Gino Engine, 42 . Accumulator Celis, 
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L Coats, Capes, Leggings, Hate, Knee Wrappers, Diving Dremes, 


> 
# 
ÿ 
Articles, 


THE TELBORAPING JOURNAL AND ELEOTRSCAL, REVIEW. 


and Warehouses: 106 & 100, CANNON STREET, LONDON, EC 
| Works: Silvertown, Essex; Persan-Beaumont, France. 


‘TELEGRAPH ENGINEERS AND MANUFACTURERS 


WIRE. India-Bubber and Gutta-Percha covered in all gauges. 


STRUMENTE.—" Morse” Inkers, 8 Needle, Whestetone’s Alphabetical, Instruments, 
= Resistance Coils, Sir W. Thomson's, cod hor 


BATTERIES. MANUFACTURERS FOR GREAT 
W 


h 
purposes 
Plates, &o. 


undou pre-emineas, Ag 


MANUPAOTURERS or T=" woer IMPROVED APPARATUS FOR RAILWAY BLOCK SIGNALLING. 


SEMAPHORE REPEATERS LIGHT INDIGATORS, AND WALKER “ PABSENGER AND QUARD ” 


TELEGRAPH STORES AND APPARATUS OF HVERY DESORIPTION. 


TORPEDO APPARATUS. 


Manufacturers of a Complete System of Torpedoes for Harbour and Ooast 


SILVERTOWN PATENT FIRING BATTERY. 
A Constant Battery for Mining and Blasting Purposes. 
| CONTRACTS ENTERED INTO for the SUPFLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LIN 


\ 


« 


| MANUFACTURERS or 


“VULCANISED INDIA RUBBER. 


> 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 
INDIA RUBBER and OANVAS STEAM PACKING — ROUND, SQUARE, and 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND "FABRICS: 


Belts, Gas Bags. 


EBONITE. 
Battery 


GUTTA-PERCHA. 
Tubing, Belting, Buckets, Bomes for Flax Splining, 


| Works: sILVERTOWN, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE ie 


London Office—106, CANNON STREET, E.0C. 
\ Warshouse—100, CANNON STREET, E.C. at 
| BRAINCE 


70, 
Nawronr, Mon. 


Street. 
15, 8t. Andrew Street. 


TE: 


. 
= 


has récorved the most invourable | 


| INDIA-R GUTTA-PEROHA, AND TELEGRAPH WORKS OOMPANY 
Patentees and Defenos, 


| 
| 


1e: 


VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE Baum 


Dremes, Sheeting for Hospitals, Water and AinPrest Beli 


Printed by E. KNIGHT, 18 and 19, Middle Street, B.C., and Published by the Proprietors, H. ALABASTER, GATEHOUSE & Co. at 28, Paternoster 
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